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SEARS GUTS THE PRICE 
ON CRAFTSMAN SAWS 


BY $110 T0 $150! 


CRAFTSMAN 10-INCH RADIAL SAW CRAFTSMAN 10-INCH TABLE SAW 


Here's a super saving on Here's another super savings 
America's best selling radial on Sears Cast Iron Top 10" 
saw (#19775) that crosscuts, Table Saw (729815) that miters, 


rips, miters, bevels and more. bevels, rips, crosscuts and more. 
Has a powerful 172 HP motor that develops 27 HP. Anda Outfit includes leg set, one extension and a permanently 


single lever miter arm control for one-handed single step lubricated 100% ball bearing 1 HP motor that develops 
setups. Leg set included. Radial Saw comes partially 2 HP. Plus, a manual reset overload-protector. And Sears 
assembled. Save $110. Now $349.88 ` exclusive Exact-l-Cut feature that lines up the cut ahead 


of the blade. Table Saw comes partially assembled. 
Save $150. Now $349.88 


YOUR CHOICE $349° COMPLETE 


ON SALE AUGUST 3-23 


*These are the minimum savings nationally. 
Regular prices vary in some markets. 

Available in most Sears retail stores. Sears WHERE AMERICA SHOPS 
Prices and dates may vary in Alaska and Hawaii FOR VALUE 


© Sears, Roebuck and Co., 1980 
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Since its invention, 
the telephone has 
secured its reputation 
as one of mankind's 
most prized technological marvels. 

е telephone cord, on the other hand, 
has been anything but marvelous 

All these years its kept your phone 
{гот going places you go. The yard. The 
garage. The basement. ‘And while the phone 
company's solution is to add more phones 
(and more monthly rental fees), you still find 
yourself scrambling to answer calls. 

All because of a cord. 

Well now, as in no other time in history, 

‘ou have the chance to cut that cord. An 
ree yourself with technology's newest 
marvel: the cordless Muraphone™300. 
The world in your pocket. 

Muraphone lets you instantly place or 
lanswer phone calls up to 400 feet away from 
your existing telephone. Meaning you can 
roam а full IO acre area and never miss a 
call. And call out—to any corner of the world 
—Їгот places phones-on-wires can't reach: 
Њу the pool, under the car, even at the 
neighbors. 

Just slip the trim remote handset into a 
pocket. Or clip it to your belt. The compan- 
lion base unit (connected to your regular 
iphone) will Se calls directly to the hand- 
set. And alert you with a soothing electronic 
tone, not the usual shock-provoking bell. 

To dial out, use Muraphone as you 
would any pushbutton telephone. 
imply press the handset button to talk, 
release it to listen. This genius even 
remembers the last number dialed—and 
Iedials at the touch of a single button (we 


this feature). 
Ánd its Sel -contained rechargeable 

ttery provides up to 15 hours of operation 

en not in use, simply slip the handset into 

he base unit's built-in recharger. 

no extension phone can match. 

Your Muraphone 300 does а lot 

iore than handle phone calls. 
Someone at the base 

nit, for example, can con- 
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saving people thousands of steps a day—in 
THE CORD. homes, offices and factories throughout the 


hook-up, jacks and 
adapters are available 
atal l phong equip- 
ment stores). 

FCC approved, Muraphone is compati- 
ble with all ixi and pushbutton systems; 
this one of a kind telephone is already 


country. 
А $149 sı 

When we first heard about Muraphone 
300s extraordinary features our reaction was 
the same as anybody's: How much? 

Judging by its superior quality—and 
theshigh prices its few competitors were 
j—we guessed $300. 

/ We never dreamed we'd be offering it to 
ybu for only $149 

Still, we'd like you to try it out first—at 
bur risk. With two weeks to enjoy, first hand, 
the luxury of cordless telephoning. If, within 
that time, you're not completely lelighted, 
simply return it. The Sharper Image will re- 
fund your entire purchase price, including 
delivery. 

But quantities are limited, so give us a 
call soon to insure early delivery. See why 
this exciting telephone outperforms all 
conventional extension phones. And why it 
pays to go cordless. 

Feature booklet, convenient service-by- 
mail, and 90 day warranty included. 


the systems own intercom channel— 
something no conventional extension 
phone can do. And its independent of your 
phone company, so talk as long as you want, 
ree of charge. 

You can also use the intercom to screen 
осо cde А person at the base unit can 
receive the call first, put the caller "on hold,” 
then privately page the handset (the same 
capability you find in most office systems— 
and never in an ordinary extension phone). 
If no one is at the base, the call can ring 
through directly. 

Installing Muraphone is easy. Just con- 
nect the base unit to any 

standard wall outlet, and 
any modular phone 
jack (for those who 
don't have modular 
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х 2" base card holders may use our toll-free number 
аги below. Or send check for $149 plus 


$3.50 delivery. Add $8.94 sales tax in 
California. 


800 227-3436 
In California 800 622-0733 
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PS READERS TALK BACK 


Address letters for this column to: Ri 
Madison Ave., New York, N.Y. 10017. Becat 


of mail, we 


lers Talk Back, 380 
of the large volume 
unable to acknowledge unpublished letters. 


Those “100-mpg” carbs 


| Thank you for your fine editorial "Running 
| on Hot 


r" about ridiculous mileage 
claims [“PS/What's News," June]. As an 
engineer I've fought that myth for years. 
In 1941 a friend and 1 built a carburetor 
from the patents of "а Canadian inventor 
who was bought out by Standard Oil.” 


| The so-called 100-mpg carb we made 


gave about 25 mpg on a '41 V8 Buick with 
a top speed of 35, no power, and almost 
zero acceleration. 

1 do wish you had added that no patent 
for the public good can be withheld from 
the market. And that anybody, for a few 


| cents, can get a copy of any patent. 


James E. Forry, Monmouth, Ore. 


Deck rails and toenails 


1 read with interest your article “Two 
Backyard Decks" [PS, May], but have two 
comments to make. 

First, readers should check with their lo- 
cal building department regarding the 
proper height of the railing and the spac- 
ing of the intermediate rails. 

Second, the use of nails, especially toe- 
nails, to secure the railing posts, as shown 
for the second-story deck, is not a recom- 
mended practice. Unless the nailing is 
done perfectly, without splitting the 
wood, the nails will not provide the re- 
quired strength to resist a lateral load 
against the railing. In addition, nails tend 
to loosen with age, as the wood weathers 
and dries. | recommend that railing posts 
be secured with lag bolts or through- 
bolts. Lag bolts (3%-іпсћ or %-їпсһ diame- 
ter) provide greater strength, reliability, 
and, in the case of elevated decks, safe- 
ty. 

David B. Lamon, P.E., Yuba City, Calif. 


Wrong-way wings take prize 

I was very excited to see your April cover 
story, "Wrong-Way Wings." Since last 
July, | have been preparing a science-fair 
project on forward-swept wings. | built a 


wind tunnel so | could test my wings. | 
used aluminum (.010 and .015 thickness) 
and brass (.010 and .015 thickness) 
"wings" at 30- and 45-degree angles, and 
added tape on several of them to show a 
weight and flexibility difference. Many of 
my end results were the same as those 
discussed in your article, which came out 
after | had won first place at our school's 
science fair. It was really a thrill for me to 
read your piece. Next year | hope to do 
more testing and present the wind tunnel 
and my results at another science fair. By 
the way, the title of my project was "Does 
the Divergence Level Change Using a For- 
ward Swept Wing?" 
Christopher Carroll 
Grand Junction, Colo. 


Not alchemy, just error 


Upon reading “Solar Collector/ Converter’ 
in your June issue, | noted that sodium tri- 
oxide was written SO; Assuming no 
strange energy alchemy has occurred, 
and since the substance was referred to as 
a gas, Mr. Stepler must mean su/fur triox- 
ide (503). It was an excellent article, 
though. Good luck, Solchem! 

Jeff Gabbert, Cincinnati, Ohio 


Salt spreading spreading 


Jim Dunne's article "How Commercially 
Applied Sprays Fight Car Rust" [PS, Apr.] 
included a map of "corrosion corridors," 
which referred to West Virginia as an area 
of "negligible" concern. West Virginia 
uses enormous quantities of corrosive 
salt on all its highways, which has surely 
destroyed more cars than collisions. It is 
nearly impossible to trade cars to dealers 
in surrounding states that do not use 
salt. 

As the owner of an eight-month-old 
Chrysler that looks as if it has already 
been through the grinder, | must take ex- 
ception to that map! 

Robert C. Johnson 
Summersville, W. Va. 
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NOW, THE PRECISION OF QUARTZ 


SEALED IN A STRONGBOX. 


pne last few 
technology 'ears, quite 
is today's Honky 


most accurate method for keeping time. 
And while most watchmakers are 
moving into the science of quartz, in one 


respect the majority of them are still drag- 


ging their heels, By using quartz in watch 

designs that are dressy, but not par- 

ticularly suited for the active man. 
Exceptions include the quartz-driven 


Omega timepiece that costs over $325. 
And 


е soon to be revealed quartz 

Rolex®, also at a rather unlovable price. 

Well, now The Sharper Image can 
bring you quartz 
precision combined 
with rugged engineer- 
ing—for a startling 
$89. That's the price 
of our new Windert 
Sportman, and it's 
available to you with 
a free phone call. 


or . 

Windert is totally 
different from tradi- 
tional mechanical 
watches. It doesn't 
rely on springs, 
balance wheels or 
any of the fuss 
moving parts that de- 
mand frequent visits 
to your jeweler. 

Its operation is month. Mechani 
far more ingenious, a single day. 
and also much more reliable. Beneath its 
dial is a miniature network of electronic 
circuits, squeezed onto a wafer of silicon; 
the same microcomputer technology 
used by even the most expensive solid- 
state timekeepers. 

The heart of its precision is a quartz 

crystal that vibrates 32,768 times per 


Windert 


juarantees accuracy to +45 seconds per 
ical watches lose more than that in 


second. Powered by a common jeweler's 


battery, it gives you—with uncompromis- 
ing accuracy—the time, day and date for 
up to 18 months. 
How tough is tough? 

Windert is built for rough treatment. 

The dial is oversized and deeply set, 
and well protected by the raised stainless 
bezel. This same bezel also serves as a 
rotating 60-minute timer; it lets you clock 
anything, from your oxygen supply to 
the minutes on your parking meter. 

The crystal is 
made from thick, 
tempered glass. It's fit- 
о the Sport 
tightly, the Sportman 
can withstand five 
atmospheres of pres- 
sure (enough to take 
you 165 feet under- 
water). 

And of course, 
Windert's tight con- 
struction also prevents 
damage from dust, 
perspiration, extreme 
temperatures and 
ordinary moisture. 

The entire case and 
bracelet is machined 
from 100% stainless 
steel with a fine brush- 
ed finish. Immune to 
the ravages of salt 
water, it will never tarnish. 

The luminous dial is visible from any 
angle—both underwater and at night. 

And thanks to an overlapping safety 
bracelet, Windert can't fall of your wrist. 
A rare decision оп a non-digital. 


The Sharper Image is a leading 
source of innovative watches. And in the 


guartz-run digitals have been the mainstay 
of our business. 

The new Windert Sportman has 
been the first timepiece to come through 
our door that made us look twice at a 
hands-on-face design. 

The reasons should be obvious, It 
offers quality workmanship, unusual 
precision, and a uniquely high ratio of 
репортеров to cost. Once you put . 

indert on your wrist, we're sure your 
enthusiasm will match—if not exceed— 
our own. 

The Sportman comes with its battery 
in place, full instructions, gift box and a 
one-year warranty. Plus, the convenience 
of mail-in service, though it's unlikely 
you'll ever need it. 

It also comes with our own guaran- 
tee: if for any reason you're not delighted 
with your Sportman, return it within two 
weeks, as new, and we'll promptly refund 
тәш entire investment. Including ће 

ndling charge. 

But please act early to avoid disap- 

intment. We assure you, at the current- 
ly advertised price of $89, even our sub- 
stantial supply of Winderts won't remain 
in stock very long. 


ORDER TOLL FREE. 
ттн 
a Please order product #136. 

= Credit card holders may call our toll- 
3 free number anytime. Or send a 

& check for $89 plus $2.50 delivery. 

х Add $5.34 sales tax in California. 


à 800 227-3436 
i In California 800 622-0733 
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San Francisco, CA 94111 
(415) 788-8880 
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A story of corruption & power 


Inside every worn-out muffler, there's a 
powerful story. A story of a new mufflercalled 
Turbo-Flow 

Astory as old as any Car still on the road 

Your muffler blows out or rusts out The 
noise is terrible, and the mufflers unsafe. 

But before you can get it replaced, you 
notice a difference in power. 

Your car moves out faster. Theres more pep 
to the old engine. Maybe you even notice better 
gas mileage 

Then your new muffler is installed, and all 
is quiet and safe again. And you think it's just 
your imagination that your car's performance is 
a bit sluggish. 

It's not your imagination. It's power-robbing 
back pressure. (Normal car mufflers simply 
have to keep quiet and live with it.) 

The new Turbo-Flow muffler is designed with 


extra-large flow tubes that reduce back pressure, 
boost horsepower and can improve gas mileage* 

Maremont developed Turbo-Flow to keep 
cars quiet without stifling their performance 
This breakthrough was so remarkable we didn't 
want it to end there. So we also gave Turbo-Flow 
a Lifetime Warranty: * 

Dont replace your worn-out muffler with 
just another muffler. Ask for a powerful new 
Turbo-Flow from any service station, repair shop, 
or auto parts store. You couldnt imagine a 
happier ending. 


"Compared to original equipment rype mufflers Test results available 


on request *'Guaranteed for as long as you own your саг Labor 
and accessory parts not included, 


MaReMONT" 


TURBO-FLOW 
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NOW FOR $49. 


THE WATCH THAT REPLACES 


Introducing Casio's newest, 
the C-80 Calculator Chrono- 
graph. À watch that figures to 
replace a lot of other watches. 
And calculators. And stopwatches. 

In fact, it even replaces the age-old 


VERYTHIN 


week and date appear. And another for 
built-in night light. 


myth that a timepiece loaded with talent Feather-light, yet rugged. 
has to be expensive, —— The 1 oz. case and tend are con- 

The Casio C-80 is priced at structed of high impact black plastic. And 
only $49. so lightweight and comfortable, you may 
À calculator made for real fingers. not realize that on your wrist you're 

Here's the first calculator wearing—among other things—a 
i e a tek can be орел Гаж тажни | even овоа, - 

ily with your fingertips. No ni a es ег companies have 
to use a stylus or pen; the keys are K 3 H H5 tried introducing similar 
far enough apart that even the — É C | watches, only using bulky 
broadest fingers can work them. Мото птерероу маг stainless steel. These steel 
Ond 2 fime zones. 


Now you can add, subtract, 
multiply, divide—perform chain 
calculations up to six places, plus 


decimal. Numbers a in crisp i A чг 
liquid crystal digits. There's even L 
an indicator that tells you exactly IUS MUS lore 
which function is being performed. 91" — 
Stopwatch, 2 time zones— ЕЗД ЕЛА, 
à METTE 
ds pus ofa a zum ei 4158 
your lator into a fiercely Calculator Daploy.oad, — 
talented stopwatch. You get Yoo of ME eo 


a second accuracy, lap times, and 


prrrrrre 


up р 59.59 minnie of track-style A- 
timekeeping. Timing automatically IU TUE 
starts over after the hour. ү. ЖЕ», 

You also get two time zones; ^ caendorbupiay dayi 
the second zone can be set for 12 мнз т=з 
or 24-hour time (especially useful for versions sacrifice the comfort, lightness, 
frequent travelers). Hours, minutes and and handsome appearance provided by 
seconds are displayed with reliable the latest advanced plastics. 
+15 second-a-month quartz precision. What's more, this Casio chronograph 
AM/PM indicator is always visible. 


Press another button, day of the 


is built incredibly rugged to provide years 
of reliable service. Th 


lere are no 


mechanical parts to wear out or 
break. А tough mineral glass 
crystal prevents scratching. And 
W the tightly fitted case and crystal 
provide water resistance for every- 
day use. 
Order now. Get it now. 
The Sharper Image isn't the only 
supplier of these fine Casios. Just the 
jest. 


That's why we're able to keep 
these popular geniuses in stock for 
immediate delivery. And why we can 
act on your order the day it arrives— 
not three months later. 

You won't have to burn a gallon 
of gas getting to us, either. We're as 
close as your phone. 

And as always, The Sharper Image 
guarantees your satisfaction. 

If you are not completely delighted 
with your new Casio, simply return it 
within two weeks for a full and courteous 
refund. One-year manufacturer's 
warranty and 15-month (normal use) 
battery included. 


ORDER NOW TOLL-FREE 
ти иш иш шш иш иш иш иш ии иш ип ишш 
Please order product #231. 
Bl Credit card holders may use our toll- 
В free number below. Or send check for 
E $49 plus $2.50 delivery. Add $2.94 
sales tax in Californi 


rnia. 
L| 
в 800 227-3436 
In California 800 622-0733 
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SUPER AVILYN: 


The future of videotape is suddenly 
very clear. 


through hundreds of hours of play. 
From now on, don't judge video- 
tape only by its picture. Judge it by 


e &TDIC 


Inside your videodeck there's a 
harsh reality. Video heads spin at 
1800 rpm. At that speed, poor 
qualityttape sheds oxide particles 
into your deck. And that can cause 
expensive damage. 

With Super Avilyn videotape you 
get the picture. Not the problems. 
Images are crisp and bright. Colors. 
stay separate at two, four and six 


$ 
hours. A performance looks fresh 4 


The Vision of the Future 


| _ The world’s most 
VERSATILE and USEFUL 
home tool 


HEAVY DUTY 


STAPLE GUN 


| A STAPLE 
WHEREVER YOU'D 
, DRIVE А NAIL! 


This versatile hand tacking tool 
=| makes home repair and im- 
provement jobs a breeze! One 
squeeze, its nailed the fast, 
easy one-hand way — with 
other hand free to hold material 
in place! All-steel with patented 
jam-proof mechanism for life- 
time rugged dependability and 
trouble-free performance. Avail- 
ble at Lar Hardware, Home 
E 


Discount Department 
why 


271 Mayhill Street, Saddle Brook, N.J. 07662 


For more information on the complete 
collection of Jotul woodstoves, look for 
your nearest Jotul dealer in the yellow 
, or send $1 for the Ап of Heating 
Wood. Also availoble: a free 
brochure describing Jotul UL-listed 
woodbumers. 


from: 


Another Jewel 
from the 
Jotule Collection 


KRISTIA ASSOCIATES 
P.O. Box 1118, Dept. P58 


343 Forest Ave., Portiand, ME 04104 


dealer and distributor 
inquiries invited 


PS readers talk back 
[Continued] 


Jim Dunne replies: "Thanks for pointing 
out the inadequacy of our corrosion map. 
The use of road salt is growing, and, as 
your case indicates, we are lagging be- 
hind. You also point up the need for more 
protection and how that need is spreading 
just as quickly. No wonder the auto com- 
panies are lagging behind.” 


Magnetic-Wankel info? 


Recently, | read about the “Magnetic 
‘Wankel’ for Electric Cars" in your June 
1979 issue. | am currently making plans to 
build an electric car and would like to use 
this motor as the car's power source. 
Could you please tell me where | could 
either purchase one or get information re- 
garding it? 

James B. Price, Elizabeth, Pa. 
For information on the engine, write to: 
Kure Tekko Co. Ltd., 1820 Hiro-machi, 
Kure-City, Hiroshima Prefecture, Japan 
737-01. 


Caught in a switcheroo! 


Near the bottom of page 85 in your June 
issue, you have photographs of two 1981 
cars: an Oldsmobile Cutlass and a Buick 
Regal. Didn't you get the captions re- 
versed? | think what you say is the Olds is 
really the Buick, and vice versa. | have а 
bet with my father on this. Who's right? 
Doug Swife, Derby, Kans. 


You are. Shall we split the take? 


Dark gutters for cold climates 


А! Lees's article on “Vinyl Gutters” [PS, 
May] reaffirms my excellent experience 
with these products as far back as 1963, 
when | built my first house in England. 
Future users living in climates like Sas- 
katchewan and Minnesota should note 
the following: In early spring when the 
sun is sufficient to melt the snow on the 
roof due to the shingles absorbing heat, 
water may run to the white gutters and 
freeze there. But if the vinyl gutter and 
downpipes are dark in color, the water will 
keep running. 
David Boorah, Moose Jaw 
Sask., Canada 


Lumiweld fan 


Many thanks for the "Welding Alumi- 
пит” article about the Lumiweld process 
[PS, March]. My inquiry to the company 
was answered in three days. My first “ex- 
periment" was to weld two aluminum 
cans together (try that with a heliarc!). 
Then 1 repaired a pot-metal storm-door 
handle (formerly | would have scrapped it 
and bought a new one at $4-$5). 

The instructions are excellent and even 
humorous. Do follow them. The writer 
knows what he's talking about. This stuff 
is unbelievable until tried. It's not much 
more difficult than soldering. 

By the way, | enjoy your magazine 
otherwise, too. 

David Drabek, Muscoda, Wis. 
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NEW INVENTION 


Miracle Fuzz 


A new space-age invention and the same effect 
as lightning combine to create the world’s 
first home oxygen regeneration system. 


The new Energaire ionized oxygen generator 
will make a handsome addition to any desk. 


You need oxygen to live. You can live 
without food for 60 days, without water for 
seven days, but without oxygen, you won't 
make it past two minutes. 

That small piece of fuzz located on top of the 
cylinder shown above emits negatively- 
charged electrons which attach themselves to 
molecules of oxygen, thus creating ionized 
oxygen. 

You are already familiar with ionized oxygen 
if you've smelled the air after a thunderstorm. 
You feel great, revitalized, and alert. The light- 
ning from the storm adds a small negatively- 
charged electron to each oxygen molecule in a 
process called ionization. 


SCIENTISTS DISCOVER 

Scientists discovered that air quality can 
actually affect your moods, your feelings and 
your sense of well being. Air that is positively 
charged caused people to be depressed, 
moody and tired. Negatively-charged air made 
people feel good. We have all experienced air 
that is positively charged in air-conditioned 
buildings or in a polluted environment. 

Scientists looking for a way to turn positively 
charged air into negatively charged air devel- 
oped the negative ion generator-a product 
that produces negatively charged particles 
that attach themselves to air molecules and 
thus create the same fresh feeling you get 
after a thunderstorm. 

The new space-age product shown above is 
ап ionized oxygen generator called the 
Energaire air purifier. The copper mesh fuzz 
on top of the unit is one of the secrets of the 
System. 

Although it has no moving parts, you can 
actually feel a wind of ionized oxygen pro- 
duced from the fuzz which spreads to fill an 
average-sized room in one minute. 

CIGARETTE SMOKE TEST 

To show the dramatic effect of ionized 
Oxygen, you can take the Energaire, blow 
cigarette smoke into a clear bowl, and hold the 
bowl inverted over the system. The smoke will 
vanish. The charged oxygen particles appear 
to dissolve the smoke particles, precipitating 
them from the air. 

In a room, the Energaire air purifier sur- 
rounds you with these oxygen ions and cleans 
and purifies the air so that even in a smoke- 
filled room, you will be breathing cleaner, 
country-fresh air all day long. 


WALL TEST 
Take our unit and place it next to a wall. Also 


put a large piece of paper on the wall. Within a 
few days notice how black the paper gets.That 
black film is finite carbon particulate matter— 
the same pollutants you would normally 
breathe and that would pass through most air 
filters. By placing the unit in the center of a 
room or away from a wall, that same matter 
falls to the ground as dust. 

A trip into the mountains exposes you to 
nature's freshly ionized oxygen. The Ener- 
gaire produces this same effect. It will clean 
your room of odor-causing bacteria and stale, 
musty, or smoky air. 

lonized oxygen should not be confused with 
ozone. Ozone has a molecular formula of Os, 
whereas the molecular formula for ionized 
oxygen is Oo with a negatively-charged ion. 

DON'T BE CONFUSED 

After we announced the Energaire last year, 
many companies came out with their own ion 
generators. We purchased a unit from each 
company and tested them at an independent 
laboratory. The results are shown below: 


*lons Price 
438,000 $79.95 
63,000 245.00 
AirCare 72,000 149.95 
Modulion 75,000 79.95 


*Measurements indicate total number of ions 


Name 
Energaire 
Omega 700 


per cubic centimeter per second at one 
meter. These figures may vary by plus or 
minus 10%. 


Note: One unit not mentioned above pro- 
duced no ions and actually produced ozone 
or several times the maximum ozone concen- 
tration allowed by federal government 
standards. 


USED IN HOSPITALS 

Many hospitals are now using ionized 
oxygen systems in their operating rooms and 
burn centers. Their units not only purify the air, 
but they also eliminate pollen and other 
irritants. 

Working in a clean air environment, you 
think clearer, are more alert, and you function 
better. The Energaire is actually a miniature 
lightning machine. The minute you plug it in, 
energy is converted into ionized oxygen. This 
efficient system uses one watt of power or less 
than a penny per day to operate, so you leave 
it plugged in continuously. 


We are so impressed with the pleasant 
effect of Energaire that we urge you to per- 
sonally test it yourself in your home or office. 
Order one at no obligation. Put it by your desk, 
or in any room where you spend a great deal of 
time. See if it doesn't rid your room of odor- 
causing bacteria and stale, musty or smoky 
air. Try the smoke and paper tests mentioned 
in this advertisement. 


SLEEP FASTER 

At home, use the Energaire by your bed and 
see how country-fresh air allows you to sleep 
easier, deeper, and more relaxed. 

You should notice the difference within one 
day—especially in a work environment. But 
use the Energaire for a full month. Then, if you 
do not feel totally convinced of the positive 
effects of ionized oxygen, return your unit for a 
prompt and courteous refund. 

The Energaire is manufactured by the lon 
Foundation, a leading ion research and devel- 
opment company. 

Service should never be required, but if it is, 
there's a prompt service-by-mail center as 
close as your mailbox. JS&A is America's 
largest single source of space-age products— 
further assurance that your modest invest- 
ment is well protected. The Energaire mea- 
sures 9" high by 3" in diameter and weighs 24 
ounces. 

To order your Energaire ionized oxygen 
generator, send $79.95 plus $3.00 for postage 
and handling (Illinois residents, please add 5% 
sales tax) to the address shown below or credit 
card buyers may call our toll-free number 
below. We will send your Energaire ion 
generator complete with 90-day limited 
warranty on the electronics, a five-year 
warranty on the fuzz, and complete in- 
structions. 

Let space-age technology revitalize your life 
with the world's first home ionized oxygen 
generator. Order one at no obligation today. 


0 PRODUCTS 
CS THAT 
® THINK 


DeptPS One JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call . (312) 564-7000 

©JS&A Group, Inc.,1980 


ALMUS! FREE 


Mini-Micro 
Cassette 
Recorder 


* One-hand, fingertip controls 

* Only 1 1/6 x 2 1/2 x 5 1/2 and 11 oz 

e Professional performance and quality 

* Solid-state micro-electronics 

* Accident-proof magnetic erase 

* Less than 0.5% wow and flutter 

® Recording signal light 

* Complete with tape, earphones, wrist 
Strap, carrying case 

* One-year warranty parts, 90 days labor 

* INCLUDED . . . 30-minute cassette 


Only $39% 


The risk is all ours . . . 
absolutely nothing! 


you risk 


It was a heck of an opportunity. Just 
what I'd been looking for. But | knew | had 
to give a “yes” or “no” answer right then 
and there. No time for meetings or 
committee decisions. 

“Okay,” | said, “I'll take them—subject to 
our quality control tests, of course.” 

We shook hands on what had to be one 
of the most astounding closeout deals 
Roy Thomas & Associates had ever made. 
Adeal that lets me offer you the pro-quality 
New Sound Mini-Micro Cassette 
Recorder that's usually priced around 
$119.95—all for just $39.95. And you can 
choose either black or brushed aluminum 
case. 


I want the chance to prove 
something to you . 


This *almost free" closeout deal is 
exactly the bargain I've been looking for. 
Why? Because | know there are hundreds 
of people out there who like the look of our 
products but hesitate to buy them by mail 
from a company they don't know. Maybe 
you're one of them. 

A deal like this gives me the chance to 
Prove our product quality to you once and 
for all. You know you're not risking 
anything. And | believe that, once you take 
advantage of this no-way-you-can-lose 
bargain, you'll stay a satisfied customer of 
ours for a long time to come. 

That's our real goal. Not just quick sales 
but long-term satisfied customers who'll 
look to Roy Thomas & Associates for 
quality products at affordable prices. 


Take three weeks to test it 


You've got to hold a product like this in 
your hand to see what an asset it can be. 
You've got to experience its whisper- 
sensitive quality for yourself. 

So | want you to test it for three weeks. 
Take it with you in the car. (That's where | 


use mine the Most) Use it on a plane ora 
commuter train. Keep it by your bed. Find 
out how useful it is—for jotting down ideas 
. . summarizing meetings . . . keeping 
track of expenses. Then, if you want, just 


put it back in the carton it comes in 

(following the simple directions) and send 
it back for a full refund. In fact, it's precisely 
because of this return privilege that more 
and more people are buying by mail today. 

If you'd like to use your credit card to 
order, call the toll-free number below. If 
you prefer, send a check to Roy Thomas & 
Associates, Inc. at the address below. 
(Illinois residents include 6% sales tax.) 
Please include $3.15 for shipping and 
handling and be sure to specify black or 
brushed aluminum case. 

It's the tape recorder you've been 
looking for—at a price I'm sure you never 
expected to find. It's covered by an 
unconditional 21-day money back 
guarantee. And it's tax deductible when 
used for business. Order yours now. 


CALL 800-621-5559 


(In Illinois, call 800-972-5858) 


For faster service, give this number 
20-3200 as soon as the operator answers! 


Lines are open 7 days a week. 


Roy Thomas 


& ASSOCIATES, INC. 


733 Lee Street, Dept. 20-3200 
Des Plaines, IL 60016 


ECONOMY 
COMFORT 
BEAUTY 


The Earth Stove® 
gives you all three. 


Everything you've demanded in an 
airtight wood stove is available in 
the amazingly efficient The Earth 
Stove" Whether you burn it as a 
thermostatic heater or as an open 
fireplace you'll agree that The 
Earth Stove" is an outstanding 
solution to the energy problem. 


THIS UNIQUE COMBINATION OF FEATURES I$ THE BASIS 
ОР THE EARTH STOVE'S REMARKABLE SUCCESS: 


1. Thermostatic Draft Control 
2. Downdraft Heating Manifold 
3. Rear Draft Inlet 
4. Secondary Draft Tubes 
5. Insulated Firedoor 
6. Chimney Air Mix Assembly 


Lab tested, ICBO #3340 
APPROVED MOBILE HOME MODELS AVAILABLE 


For more facts see your local dealer 
or write 


THE EARTH STOVE 
DEPT. 1Р5 
P.O. Box 129 
Tualatin, Oregon 97062 
Phone (503) 638-3502 


Some Dealerships Available 


Copyright THE EARTH STOVE, Inc. 1980 


Sun-proof 
plastic 


After sitting in the desert sun for only 
two months, a new RV developed ugly 
rooftop cracks and turned a peculiar 
shade of yellow. A menacing crack ap- 
peared in a six-month-old solar collec- 
tor on a rooftop in Southern Califor- 
nia. The seat of a tractor in Arizona 
got brittle and uncomfortable after 
only a few months of summer sun. 

Such scenes are continual head- 
aches for makers of outdoor equip- 
ment. Tougher thermoplastics that 
don’t crack or yellow after exposure to 
UV radiation are expensive; afford- 
able plastics simply don’t weather 
well. But now Uniroyal Co. claims to 
have an affordable thermoplastic 
called Rovel that can take almost any- 
thing the sun can dish out. 

Some of the more promising possi- 
bilities for Rovel lie in solar compo- 
nents, such as photovoltaic-cell hous- 
ings and thermal flat-plate collectors, 
and pickup covers (like the Brahma 
Topper shown in the photograph 
above, manufactured by Thermoplas- 
tics, Inc., 26488 Groesbeck Hwy., 

. Warren, Mich. 48089). 

Why does Rovel work? Dr. Allen 
Stone, research director for the new 
line of plastics, says, "Rovel is a blend 
of plastic and an olefinic rubber com- 
pound that resists breakdown under 
UV radiation. ABS materials, the 
most commonly used outdoor plastics, 
have carbon-carbon double bonds that 
break down easily under UV light. 
This makes the rubber brittle, so it 
cracks easily and weakens the entire 
plastic." 

Polycarbonates, another type of 
thermoplastic, have also been used for 
outdoor products, since they resist UV 
breakdown. According to Uniroyal, 
Rovel is almost as tough as polycar- 
bonates, and costs “significantly 
less."—Harriet Brown 


Must Liquidate Entire 
Inventory at Sacrifice 


This is the same chess computer 
that was a bargain at $100 and com- 
pared to units that sold for $200. It 
comes complete for AC use only and 
plays six levels of chess. 

We have a few hundred of these 
chess games at close out prices. 
Some have slight scratches on the 
case but all games are guaranteed to 
be in perfect working condition. 

The JS&A Chess Computer was en- 
dorsed by chess champion, Karpov, 
and measures 2%” x 4%” x 8%.” 

To play against the JS&A Computer, 
you enter your move on the unit's 
keyboard. You wait until the com- 
puter examines all its options and 
selects its move. You then move the 
computer's chess piece to corres- 
pond with its request as shown on 


о 


С; 


жж NOW ONLY °49® ғ x 


the display. A board layout shows 
you where each chess piece should 
be moved. 

The JS&A Chess Computer is a great 
gift idea, premium, or sales incen- 
tive. Simply send your check for 
$49.95 plus $4.00 postage, and hand- 
ling to our address below. Sorry, no 
COD’s or credit cards at these low 
prices. It’s first-come, first-served. 

If for any reason you are not satis- 
fied, you may return your unit within 
ten days for a prompt refund. There 
is no limit on quantity, but act quickly 
while supplies last. 

The JS&A Chess Computer comes 
complete with a one-year limited 
warranty backed by a JS&A service 
facility as close as your mailbox. 


PRODUCTS 
THAT 
® ATHINK 


Dept PPS Опе JS&A Plaza 


Northbrook, Ill. 60062 


(312) 564-7000 
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“Free” hot water 


from your air conditioner 
or heat pump 


Why buy more energy 
when you can use the heat 
your А/С throws away? 


By V. ELAINE SMAY 


All summer long your air conditioner 
gobbles up expensive energy as it 
pumps heat out of the house—while 
your water heater gobbles up more to 
heat your water. But wed those two 
appliances to each other and you can 
end this costly waste. 

The box that can tie the knot is 
called a waste-heat water heater. 
Thousands of families, mostly in the 
South, have been using them for a 
number of years. Now, more and more 
companies are marketing them, in- 
cluding such major air-conditioner 
manufacturers as Carrier, Friedrich, 
and General Electric. The Depart- 
ment of Energy is eyeing them with 
interest, and utilities are promoting 
them as potential weapons in their 
battle to reduce peak summer loads. 
Water heating accounts for probably 


15 to 20 percent of your household en- 
ergy consumption. Perhaps you 
should consider arranging a marriage 
of your machines. 

The heart of a waste-heat water 
heater is its heat exchanger, where 
hot refrigerant gas from the air condi- 
tioner’s compressor gives up some of 
its superheat to cold water from the 
standard water heater (see diagrams 
below and next page). Controls cut off 
the water (or refrigerant) flow when 
the temperature in the water tank 
reaches 140 to 160 degrees. As long as 
waste heat is adequate, the heating 
element in the regular water heater 
never comes on. 


How much savings? 


It depends on many factors, starting 
with the capacity of your A/C and how 
much it runs; you recover waste heat 
only when the compressor is on. Most 
manufacturers claim their systems 
can provide about 10 gallons of hot 
water per hour per ton of A/C capacity 
(but claims range from three to 18 gal- 
lons per ton-hour). At the 10 gal./T-hr. 
rate, a three-ton air conditioner could 


How a waste-heat water heater works 


Typical waste-heat water heater takes 
cold water from bottom of standard 
water heater and pumps it through a 
counterflow heat exchanger, where it 
picks up heat from hot (about 200 de- 
grees F) refrigerant gas coming off the 
air-conditioner compressor. Refriger- 
ant, cooled of some of its superheat, 
then goes to the condenser coil, where 
more heat is removed and gas con- 
denses. Next, liquid refrigerant passes 
through expansion valve (not shown) 
and vaporizes in the evaporator coil in- 
side the house, absorbing heat. Hot 
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gas returns to the compressor and the 
cycle repeats. In the water loop, water 
Passes from the heat exchanger into 
the top of the standard water heater. 
The cycle continues until water in the 
tank reaches a preset maximum (140 
to 160 degrees F). When the waste- 
heat water heater is hooked to a heat 
pump, it must be between the com- 
pressor and the reversing valve. With 
the heat pump in heating mode, the 
refrigerant cycle is reversed: The 
waste-heat device takes some heat that 
would have gone for space heating. 


Waste-heat water heater (small box) 
made by ECU can be put outside; most 
must go inside for weather protection. 


provide 30 gallons of hot water for ev- 
ery hour of compressor operation. If 
the compressor is on 25 percent of the 
time, for example, it would make 30 

Continued 


Not Just Another Limited Area Motion Detector! 


guardex ` 


Protects Every Square Inch Of Your Building 


Turns On Lights Automatically 


Powerful Electronic Siren 


Low Cost Computerized 
Burglar Alarm System 
Home - Office - Business 


NO INSTALLATION 


Just plug the Guardex 8000 alarm system in, make two simple 
contro! adjustments to suit your particular building and it 
works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss...your roof, walls and floors. 


HOW CAN ONE SMALL COMPUTER PROTECT MY 

WHOLE BUILDING? 
Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 


TURNS ON LIGHTS AUTOMATICALLY 
When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
of other equipment will remain on for a period of five minutes, 
then automatically turn off. 


POWERFUL ELECTRONIC SIREN 

The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break-in sound is de- 
tected, (it can be only a second or two after the first break-in 
sound) the built-in siren will start blasting for 90 seconds. At the 
end of approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break-in sound is heard, the 
siren will come on for another 90 seconds. If no other break-in 
sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 
stantly resets. 


The rear control panel 
contains two standard AC 
plug receptacles for a table 
lamp, spot lights, radio. etc.; 
terminals for connecting 
optional outside siren and 
back-up battery (not 
included); entry delay time 
control and sensitivity control. 


The Guardex 8000 Alarm System is walnut grained and dis- 
guised to look like a small stereo speaker (6%" x 9*4" x 8") 
and weighs less than 6% pounds. 


EXIT AND ENTRY DELAY 
The Guardex 8000 alarm has a built-in exit delay slowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 
BATTERY BACK-UP 

Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 


THE BURGLARY PROBLEM 
The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 


OUTSIDE SIREN 
The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from the main alarm, they are available with 50 feet 
of wire for $24.95. (Connecting terminals are provided on the 
back of the alarm). 


30 DAY NO RISK TRIAL 
This is your opportunity to purchase an alarm system directly 
from the factory for only $199.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yourself! It will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30 gays for a complete refund. 
To order your Guardex 8000 alarm, CALL TOLL FREE to charge 
your credit card or send your check to Guardian Electronics, 
Inc. in the amount of $199.95 plus $3.50 postage and handling. 
If you want the optional outside siren, add $24.95 (California 


residents add 6% sales tax.) 
(If you require more information, рт ги 
VISA" master charge 
as 2) 
California residents: 


call during California business 
hours, Monday - Friday). 


Dealer Inquiries Invited 
CALL TOLL FREE 


(800) 423-5499 (213) 889-1414 collect. 
GUARDIAN er 


ee 


31117 Via Colinas, Dept. PS Westlake Village, Calif. 91361 


ТЕМРЕНАТИВЕ/ 
PRESSURE 
RELIEF VALVE 


PLUG-IN TRANSFORMER 
(110 VAC) 


_REFRIGERANT OUT 
WATER 7 


CONDENSER | 
COIL 


gallons of hot water in four hours. The 
accompanying table gives kWh sav- 
ings for seven cities, as calculated 
by General Electric. Dollar savings 
depends on how much you would have 
paid to heat the water in the stan- 
dard way. 

If the system is properly sized and 
installed, a waste-heat water heater 
can reduce the head pressure on the 
compressor; thus the A/C itself will 
use less energy—probably from six to 
eight percent less, according to most 
manufacturers. 


Heat-pump heat recovery 


With a waste-heat water heater 
connected to a heat pump, you can 
also save on water-heating costs in 
winter. It’s not “free” heat, but it’s 
cheaper, at least if your water heater 
is electric. Here’s why: A heat pump 
can deliver about twice as much heat 
for the energy it uses as can an elec- 
tric-resistance heater (the kind in a 
standard water heater) [PS, July '78]. 
Any time the heat pump's capacity ex- 
ceeds the needs of the house (usually 
when outside temperature is above 30 
or 35 degrees), the waste-heat water 
heater can take some heat from the 
heat pump, which in effect heats both 
house and water at the same high effi- 
ciency. The heat pump will just run a 
little longer. When the temperature 
goes lower, your regular water heater 
can take over. 

Based on metered house installa- 
tions, the Alabama Power Co. con- 
cludes that these devices can provide 
approximately 50 percent of a family’s 
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CONDENSING UNIT 

ОК HEAT-PUMP 

OUTDOOR UNIT 
Unusual waste-heat water heater, the Heatstick, is installed 
through top of standard water heater by moving relief valve to 


hot-water outlet. Hot refrigerant gas from A/C enters via outer 
chamber of double-tube heat exchanger; exits up center. 


HEAT 
EXCHANGER 


hot-water needs when installed witha 
heat pump. 


How much do they cost? 


Installed, about $400 to $800, de- 
pending on kind and installation. Ar- 
thur D. Little, Inc., did a study for the 
Electric Power Research Institute and 
concluded that the largest near-term 
market will be for heat-recovery units 
built into the A/C or heat pump, which 
should be cheaper. 

“We arrived at $250 as kind of an 
average between the cost of an add-on 
and what we think it would cost if ful- 
ly integrated,” explained W. David 
Lee, who headed the study team. 

Other considerations: “First I'd call 
my dealer and see if this thing would 
void the warranty on my air condi- 
tioner,” says Lee. Most manufacturers 
do honor the warranty as long as the 
heat-recovery unit is installed by 
trained personnel according to direc- 
tions. Improper installation can ad- 
versely affect the A/C or heat pump. 

Waste-heat water heaters are made 
in sizes for one- to five-ton residential 
air conditioners and heat pumps. 
(Larger commercial units are also 
available.) But selecting one is com- 
plicated by considerable fragmenta- 
tion within the industry: Manufactur- 
ers use different tests to calculate the 
energy saving, for example, and 
there’s no agreement as to what kind 
of heat exchanger should be required 
to protect potable water from possible 
refrigerant leaks. 

Next month, the Department of En- 
ergy, the American Refrigeration In- 


TEMPERATURE 
SWITCH NO. 1 


ELECTRICAL 
CONTROLS 


How Carrier Hot Shot maintains temperature: Water entering 
below 125 deg. closes switch 1. When water in heat exchanger 
reaches 135 deg., switch 2 closes, solenoid opens, hot water 
flows out. At 100 deg., switch 2 opens, closing valve; flow stops. 


stitute, manufacturers, and other in- 
terested groups meet at Purdue Uni- 
versity to try to solve these problems. 
If they can be overcome, says the A. D. 
Little report, waste-heat water heat- 
ers could provide a saving equivalent 
to 42 million barrels of oil a year 
by 1990. ш 


MANUFACTURERS’ ADDRESSES 
Carrier Air (The Hot Shot), Carrier Pkwy., 
Syracuse NY 13221; Conservation fom ited, 
24 Бетси i-i ot Tap); Box 585, 3 
E 


jeneral Electric Co. (Hot 
Water Bank), 6200 Troup Hwy., Tyler TX 75711; Hal- 
stead & Mitchell (Heat Recovery Unit), Hwy. 72 West, 
Scottsboro AL 35768; Marvair Co. (Marvair), Box 490, 
U.S. Hwy. 41 N., Cordele GÀ 31015; Suburban 
(Heat Grabber), Box 399, Dayton ТМ 37321; Sun Har 
esters, lnc. (Hestaick), 1815 E: 81 Springs Blvd., 
Ocala FL 32570; Weatherin, 9, Inc. therKing), Box 
20434, Orlando FL 32814. 


Sen on (мау d 
(kWh) 
Atlanta 1146 2274 
Chicago 782 1862 
Columbus, Ohio 758 1777 
Dallas 1595 2562 
Jacksonville, Fla. 1675 2603 
Louisville 998 2175 
Miami 2448 2770 


Annual energy savings for seven cities is 
based on using GE's Hot Water Bank with 
three-ton A/C. Numbers assume a family 
uses 75 gal. of hot water per day, that its 
temperature rise is from 70 deg. to 140 
deg., and 30 percent losses occur in pipes 
and through jacket of water heater. In 
warmer climates, more waste heat is 
available than can be used, due to the 75- 
gal. ceiling on hot-water needs. Thus, sav- 
ings per kWh are less than in cooler cli- 
mates, though total savings are more. 


ZB 


SS 


Attractive wood-grain' 
unit adds to any decor 
and will Time Control 
our entire поте 


leasures: 534 "x5" 
х3 1/8" 


In the fall of 1978, an English company, 
BSR Electronics introduced a remarkable 
new product, the X-10 Space Controller. 
The X-10 allowed you to page up to 16 ap- 
pliances and lights throughout your house 
remotely from any location. It was an 
instant success and rightly so. But the 
most vital part of the system was still in 
development. Not any more — with Time 
Control —the system is complete. 

Now you can turn your lights or ap- 
pliances on and off anytime, even when 
you're on vacation. It can program your TV 
or radio to wake you and start your coffee 
all before you get out of bed every day. 
These are just à few of many things that 
Time Control does to increase your securi- 
ty and convenience. It can do much more! 


IT'S REALLY QUITE SIMPLE 

BSR's X-10 Space Controller is really 
quite simple. It's made up of a central 
transmitter and receivers, all of which are 
plugged into your 110 volt wall sockets. 
You press a number on the calculator-type 
keyboard of the central control and an 
electronic signal is transmitted through 
your existing house wiring to remote 
modules in which lamps and appliances 
are plugged. 


Simple plug-in 
modules. No wiring 
required. Operates 
over existing in- 
house wiring, 


Outside or overhead lights are controll- 
ed by installing a wall switch module that 
also receives commands from the central 
controller. Each remote module has a 
numbered thumb dial. The digital con- 
troller activates only those modules set to 
the desired number. You can control one or 
up to 16 modules with the system. Time 
Control adds the missing dimension to 
Space Control. 


NOW THERE IS TIME CONTROL 

Time Control consists of a computer 
memory and digital clock. You can now 
program the exact time you want a light or 
appliance to turn on or off. One mode 
allows you to even produce a random pat- 
tern automatically to make your home ap- 
pear occupied when you're away. 

SPACE AGE ROBOT 

Time Control is your own space age 
robot with four-in-one modes for up to 16 
separate functions in your home. Time 
Control will add conveniences and it may 
save you thousands of dollars when you're 
not at home. 
* Security Mode is used primarily when 
you're away either one day or the entire 
summer. Selected lights and appliances 


P 


TIME 
CONTROL 


Now, a new computer development lets 
you control and time your entire home 


even when you're 1,000 miles away! 


are sequenced on and off to give that lived- 
in appearance. First, a light in one room 
and then another, a radio in a third, plus 
the den TV, all can be programmed to fool 
any would-be burglar "casing" your home. 
You just select the lights or appliances 
and the times you want each to be on. Time 
Control can be programmed in minutes us- 
ing the calculator type keyboard. One 
avoided robbery and Time Control pays for 
itself many foíd. Think of the increased 
peace of mind. 


вея X-10 CONTROL SYSTEM 


Easy to program Time Control keyboard times 
lamps. appliances and even outside or overhead 
lights. 


* Daily Timer Select any one or all of 8 
modules to time daily, then set in any time 
you want each to turn on and then off, Pro- 
gram your TV or radio to come on to wake 
you each morning. Turn the outside lights 
on at 7:00 p.m. and off at 6:30 a.m. Timed to 
the exact minute of each day automatical- 
ly. Turn your coffee pot on each morning 
and shower while your coffee is brewing. 
Your life may never be the same again. 

* Quartz Clock Digital Quartz accuracy in 
an attractive wood-grain finish. Attractive 
enough to add to the decor of any room. 
Accuracy unsurpassed by expensive 
chronometers costing $200 or more. With 
large easy to read green numbers. May be 
worth the price of the unit for this feature 
alone. 


* Panic Button This bonus feature allows 
you to turn on all of your lights from your 
bedside to frighten away peeping toms or 
intruders. Further peace of mind when 
you're away and your spouse is home 


alone. 
NO WIRES NEEDED 
One of the nice features of time control is 
that no wires are required. All appliances 
and lamp modules simply plug into your 
wall sockets. For outside or overhead light 
control, you merely change your existing 
light switch with BSR's wall switch module. 
Time Control takes it from there. 


BUILD YOUR OWN PERSONAL SYSTEM 

If you already have a BSR X-10 Space 
Controller, all you may need is the timer at 
$74.99. If not. we recommend a starter kit 
at $119.95 consisting of the timer, two 
lamp modules and one appliance module. 
You save $6. We sell all BSR X-10 Ac- 
cessories so you can add additional 
modules as you need them to Time Control 
your entire home. 


risk. If Time Control does not provide the kes — 

convenience and peace of mind we say it pE 

can. or for any reason. return it to us. We К 

will promptly refund your purchase price. 
What have you got to lose? 


WARRANTED FOR ONE FULL YEAR 

Time Control is an all solid state unit. It 
should provide you with many years of 
trouble-free service. If in the unlikely event 
anything should go wrong during one full 
year, it is factory warranted by a sizable 
company, BSR. 


HURRY! QUANTITIES ARE LIMITED 

When we were given the opportunity to 
introduce Time Control in this country, we 
jumped at the chance. We also knew quan- 
tites would be limited this year. BSR has 
set aside quantities of Time Controls for 
us. But there may not be enough. So to be 
assured of being one of the first to get your 
Time Control— Don't wait, order now! 

TO ORDER your Time Control 
Simply fill out the coupon and send it 
along with check or money order to the ad- 
dress below. For even faster service credit 
card customers can call: Toll Free 
1-800-527-7066; in Texas call collect: 
1-214-349-3120 


559 Plano Road • Dallas, TX 75238 1 
YES! Send me__Timer(s) only at $74.99, | 
add $2.50 shipping, handling & insurance. | 
Save $6.00. Send те. ___ Time Control 
Kits) at $119.95 (includes 1 timer. 2 lamp, | 
and 1 appliance module). Add $3.50 shipp- 
ing, handling & insurance. | 
Send me the following modules. Add $1.00 | 
shipping & handling. 
Lamp Modules at $15.99 | 
— Appliance Modules at $15.99 | 
— Wall Switch Module at $17.99 | 
Texas residents add 5% sales tax. | 
Ask for other BSR X-10 Accessory Prices | 


Мате 
Address ___ 
сиу _ 
State Жа. 

Check or money order enclosed. 

Charge to: 
Acct. #. 
Р алза 
Signature تڪ‎ 
Order Toll Free: 1-800-527-7066 
1-214-349-3120 collect 


Mastercharge Visa 


In Texas Call: 
MMI-1980 


THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


Stop-down mirror lens 


How does the Katoptaron do it? With mir- 
rors. That's one big difference. Other 500- 
mm mirror lenses combine mirror ele- 
ments with refracting elements. Another 
big difference is that it is the only mirror 
lens with variable f-stop control; the lever 
at the left side of the camera controls an 


18-blade metal diaphragm that changes 
the aperture from its largest opening (f/8) 
to its smallest (#32). Aperture control is 
possible because there is no central disc 
as in other mirror lenses. You focus by 
means of a knurled wheel on the right 
side. 

The lens is the accomplishment of a 
West German optical designer named H. 
Makowsky—a “genius,” in the opinion of 
Eugene Margolis, vice-president of Silo- 
gram Photo-Optical Corp. (2065 30th St., 
Boulder, Colo. 80301), the U.S. distributor 
of the Makowsky Katoptaron. 

Mirror lenses got their start almost 
three and a half centuries ago, when Isaac 
Newton, having decided that regular (re- 
fracting) lenses could not pass light with- 
out chromatic aberration, produced an 
early form of the reflecting telescope, us- 
ing mirrors. Mirrors are inherently free 
from chromatic (color) aberration, bounc- 
ing all wavelengths of light around at the 
same angle without the color “fringes” to 
which early lenses were very vulnerable. 
But until now, virtually all mirror systems 
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have been cata- 
dioptric (they com- 
bine both reflecting 
and refracting ele- 
ments). Units that 
are all-mirror, as 
Makowsky's baby 
is, are called "ca- 
toptric" — hence 
the name Katoptar- 
on for the lens.” 

The Katoptaron 
comes in two mod- 
els, the 500 EM, 
which focuses to 
6'4 feet for a 1:3 
image-object ratio 
and sells for $999, and the 500 E, which 
focuses to 16 feet and lists for $775. Both 
models take standard 67-mm screw-in fil- 
ters, mounted on the outside. 


“You press the button...” 


The Eastman Kodak Co., which has been 
obsessed (profitably) for close to a centu- 
ry with the slogan “You press the button— 
we do the rest,” has embodied that pre- 
cept in spades in two new 110-size flash 
cameras: the Kodak Ektralite 500 and the 
Tele-Ektralite 600. The cover is also the 
handle оп thése cameras. Open the cover! 
handle and a switch connects the nine- 
volt battery to the electronic circuitry and 
prepares the flash for action. When you 
press the orange button on top of the 
shutter release, the camera’s integrated 
circuit asks its photocell whether it has re- 


ceived enough light. Yes? Then, as you 
press further, the shutter opens (for 1/125 
sec. with Kodacolor II film, 1/250 with Ko- 
dacolor 400) and closes. No? Not enough 
light? Then this time when the shutter 
opens, the flash will go off. 

The integrated circuit has other func- 
tions, too: Red and green LED's tell the 
user when flash is needed and when it is 
ready, and flicker to indicate charging. 
The unusual part is that the camera de- 


cides when to use flash—you don't have 
to think about it. The Ektralite 500 sells for 
$53.95. The Tele-Ektralite 600, with a 22- 
mm tele lens plus a normal 44, is $66.95. 


Quartz-timed SLR 


| have just got back two boxes of slides 
taken with the new Mamiya ZE 35-mm 
SLR, and the truth is, | cannot tell them 
from slides taken with other cameras of 
mine that cost twice as much. The ZE has 
an aperture-preferred automatic expo- 
sure system (you set the lens opening; it 
sets exposure time). Red LED's in the 
viewfinder show the shutter speed 
(quartz-timed) and flicker nervously if 
you're exceeding the shutter's capabili- 
ties of 1/30 to 1/1000 sec. 

The ZE represents an effort by the new 
Bell & Howell*Mamiya Co. to get a foot in 
the 35-mm market with a modestly priced 
product. The camera lists for $365, with 
11.7 lens. A dedicated flash that sets the 
shutter speed automatically to 1/60 sec. is 
$100, and a winder is $150. 

An unusual new product that 
B&H*Mamiya expects to introduce this 
fall is a modular electronic super-8 movie 
camera. It will have a basic body, into 
which you would plug separate “com- 
mand” modules for different functions, 
and of course at different prices. You will 
even be able to plug in an auto-focus 
module, | have been told. 


Ilford’s 72, Fuji's 400 


What happens if you reduce the thickness 
of 35-mm film base by 40 percent? In the 
case of Ilford’s black-and-white HPS (400 
ASA), you get HP5 Autowinder film, with a 
three-mil polyester base—thin enough so 
that you can put twice as much film in an 
ordinary 35-mm cassette: 72 exposures 
instead of 36. To process the film, Ilford 
has designed a center-loading plastic au- 
towinding reel that fits Nikor-type day- 
light developing tanks. 

Fuji has a new film, too: a high-speed 
(400 ASA) color slide film called, natural- 
ly, Fujichrome 400. The new film, says 
Fuji, has a long tonal scale, "revealing a 
wide range of intermediate tones and de- 
tail from deepest shadow to brightest 
highlight." Price: $5.65 for 20-exposure 
rolls, $8.10 for 36 exposures. йз) 


Consumer Reports thinks you should know: 


There are many things 


your car dealer wont tell you... 


.. but 


we will. . 


Let Consumer Reports / 


steer you straight! / 


We report on new car models 
almost every month—complete 
with test facts and figures so 
that you can compare the good 
with the bad. Our April Auto 
Issue brings readers the full 
story on the new-and used-car 
marketplace, including 
frequency-of-repair records. 
Whether you're looking for an 
imported or domestic car, a 
family-sized or subcompact— 
we'll help you with everything 
from dealing with an auto dealer, 
Shopping for a car loan, and 
selecting options to deciding which 
car suits you best for the amount you 
have to spend. 


«with good bets 
in used cars 


The used-car market is a jungle 

of models, years, price claims, 

and conditions. While our 
recommendations can’t guarantee 
the performance of an individual car, 
we can help you narrow the field. 
Three good bets we told readers 
about: the 1978-79 Mazda GLC, 

the 1973-79 Toyota Corolla, and the 
1978-79 Chevrolet Caprice/Impala V6. 


„апі used cars to avoid 


A high frequency-of-repair rate is a 
‘ood indication that a car does not 
ve good long-term durability. Our 
charts are based on extensive reader 
surveys that uncover problems 
readers have had with their cars. 
Based on these charts, we warned 
readers against 78 makes and 
model numbers from 1973 to 1978 
that looked like problems. (Among 
them, the '78 Olds 88 Diesel, 1973-77 
Chevrolet Vega, and 1976-78 
Volvo Aspen. 


б 
new 

Our auto engineers test 35 or more 

new car models each year. Each car is 

“broken in” for at least 2,000 miles 

before formal testing even begins. 

Then every car is evaluated in 

15 areas, covering more than 80 

characteristics such as safety, 

comfort, gas mileage, and more. 


| 


" 
Gas, hidden costs, 
leasing options 

There's more to owning a car than an 
annual tune-up. So we investigate 
and report on a number of useful 
(and money-saving) topics. 

Readers learn which options are 
most advantageous (and how much 
they cost), how to deal with a dealer, 
read a price sticker, and realistically 
assess list price vs. dealer cost. We 
also tell why leasing is more 
expensive than owning a car, how 
repair costs are estimated (and what 
you can do about them), some facts 


Our testing standards for 

food and household products 
are just as rigorous as those 
we use for automobiles 

and expensive appliances. 

We also research and 
investigate services such as 
banking, insurance, telephone 
service, and more. 


New subscribers will 
receive a free copy of our 
1980 Buying Guide Issue, 
432 pages covering more 
than 2900 makes and 
models of products. You 
will also get, free, a copy 
of our newly revised book 
about health products 
and services, The 
Medicine Show. And 
that's not all—see details 
of money-saving offer. 
Then complete and mail 
the coupon, or use the 


about gasohol, and more. 


г 
| You get 11 regular 
| monthly issues of 

Consumer Reports 

| (newsstand price, 

| $1.26 each) total 

newsstand price ...... $13.75 
| You get the 1980 

| Buying Guide Issue, 

| single-copy price... $ 3.50 
You get the 1981 

| Buying Guide Issue 

| when published ...... $ 3.50 
| You get the new! 

revised guide to health 

| problems and products, 

| The Medicine Show, 

| e$ 
L 


You Pay Only... $12.00 


You Save $13.75 


attached postpaid card. 


Heres how you save $13.75 on this 
introductory offer to new subscribers. 


ч 
| 
| 
| 

ers Union | 

ublisher of Consumer Reports | 
вериге, New York 10962 | 

Please send free copies of the 1980 Consumer Re- | 

ports Buying Guide Issue and the 383-page book, 

ha Medicine Sho Enter my aubscrpiion ie | 
Consumer Reports for a year at $12.00, including | 
the 1981 Buying Guide Issue when published. | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
J 


О Payment enclosed. (7 Please bill me. 


Name 


Address Apt. No. 


City Өе Zip 
Save more. Check if you prefer: 

О 2 years—$22.00 (save $21.00) 

L1 З years—$30.00 (save $30.25) 


Please allow three to six weeks for delivery. Refund of unused 
portion of subscription guaranteed if you wish to cancel for any 
© 1980 Consumers Union 


reason. 


SCIENCE NEWSFIRONT 


By ARTHUR FISHER 


pounds. It will have 


front-wheel drive, 
with both engine 
and electric motor 
mounted longitu- 
dinally under the 
hood. The hybrid's 
10 batteries will 
weigh 770 pounds, 
and can be re- 
charged by plug- 
ging into a wall 
socket, by regener- 
ative braki and 
by the gasoline en- 
gine when it is in 


International gas-electric hybrid 


The design model you see above is that of 
ап experimental hybrid car being pro- 
duced by a global team of automotive and 
engineering companies under the aegis of 
General Electric Research and Develop- 
ment Center for the United States Depart- 
ment of Energy. 

Actually, two of the vehicles will be pro- 
duced under the terms of an $8 million, 
30-month contract. They will have both an 
80-hp gasoline engine and a 40-hp electric 
motor. The car will run part of the time on 
regular fuel, part of the time on electric 
batteries, and part of the time on both. 
The electric motor, powered by advanced- 
design lead-acid batteries developed by 
Globe-Union, Inc., will be used essentially 
for speeds from zero to 30 mph, and the 
gasoline engine for cruising or highway 
speeds. Where more power is required, as 
in passing, both systems will contribute, 
with the load automatically distributed by 
a microcomputer, which will control the 
overall operation of the vehicle. 

The mid-size, four-door sedan, seating 
five passengers, will weigh about 3950 
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action. Engineers 
at GE estimate that the car will consume 
45—55 percent less petroleum than a car 
of similar size when driven over the 
11,000 miles a year that the average car in 
the U.S. covers. They also predict that the 
hybrid, although it will weigh 800 pounds 
more than a traditional counterpart (be- 
cause of the batteries), will require five 
percent less total energy. 

Performance? The hybrid is estimated 
to accelerate from zero to 50 mph in 12 
seconds, and to handle and perform like 
other vehicles to be sold in the mid-80's. 


Jupiter: how many moons? 


A new moon of Jupiter—the fifteenth—has 
been discovered by an astronomer who 
was sifting through the many photo- 
graphs of the giant planet taken by the 
Voyager 1 spacecraft as it neared closest 
approach to Jupiter on March 5, 1979. Dr. 
Stephen P. Synnott, at the Jet Propulsion 
Laboratory in Pasadena, Calif., is a mem- 
ber of the Voyager Optical Navigation 
Team. He estimates that the new satellite, 
the second to be revealed by Voyager 
photos, is from 70 to 80 kilometers in di- 


ameter (43—50 mi.), and orbits the planet 
every 16 hours, between the orbits of the 
moons Amalthea and lo. 


Mystery star still puzzling 


"After a year of intensive research, we 
know a few things more about SS 433, but 
we still have quite a way to go." So says 
Professor Steven A. Grandi about one of 
the most baffling astronomical objects yet 
discovered. Since | first reported on SS 
433 in this column [PS, Aug. '79] there 
have been many explanations for its bi- 
zarre behavior (including dozens sent to 
this department). 

If you don't remember SS 433, it was 
reported by astronomers at UCLA, head- 
ed by Dr. Bruce Margon, to be a starlike 
object about 11,000 light years from 
Earth. Chief bafflement: An analysis of its 
light spectrum showed that it was simul- 
taneously traveling towards and away 
from Earth at the unheard-of speed of 
50,000 miles per second, greater than 
one-fourth the speed of light. 

Now, a paper presented by Margon, 
Grandi, and graduate student Ronald A. 
Downes (all of UCLA) to the American 
Physical Society last May attempts to ex- 
plain part, but not all, of the enigma. The 
astronomers' hypothesis borrows from 
ideas and speculations put forth by scien- 
tists the world over. Simply put, it goes 
like this: The object is actually an X-ray- 
emitting binary, or double star, in which a 
pair of stars revolve around each other. 
Each of the partners appears to be about 
1% times the mass of our sun. One of the 
stars is "normal," and a constant stream 
of gas flows from it to its partner. The gas 
forms a large accretion disc around the 
compact center of the companion. This 
second star shoots out two jets of gas, in 
opposite directions, with each jet scoop- 
ing out a cone in the sky. According to the 
model, it is a wobble in the accretion disc 
that makes the jets sweep out cones, with 
each conical cycle lasting 164 days. Dur- 
ing the cycle, the line of sight from Earth 
to the jets changes constantly, with rela- 
tive reverses in apparent motion, thus ac- 
‘counting for the incomprehensible Dopp- 
ler shifts observed (sometimes blue, 
sometimes red). What makes the jets 
burst from the binary system at such 
enormous speeds? That is just one of the 
still unanswered questions. 


Water jets for highway repair 


After several years of preliminary re- 
search, a high-pressure water jet has been 
used for the first time to successfully re- 
pair concrete highway surfaces, accord- 
ing to the National Science Foundation, 
which has been sponsoring the program 
in conjunction with the Federal Highway 
Administration. Water under 45,000-psi 
pressure was expelled through a nozzle to 
cut through a concrete roadway with less 
noise, dust, and expense than conven- 
tional methods. 


Siberian mystery blast 

In 1908 something totally inexplicable 

happened in a remote part of Siberia—a 
Continued 


Small Fridge. Big Deal. 


Beat inflation! Space age breakthrough 
eliminates coolers and ice. 


ORDER NOW IN TIME FOR YOUR HOLIDAY. 


You're nicely away on your long-awaited 
vacation, camping trip or long weekend with the 
family. Youre comfortably cruising in your car, van 
or rec. vehicle along a busy interstate with few 
rest stops or restaurants. You guessed it... the kids 
‘want to stop for a snack. But your Koolatron P34 or 
P34A is full of sandwiches, cold pop, fried chicken 

home made, fresh and cold. The family helps 
themselves and you've saved valuable vacation 
time and another expensive restaurant bill. 

You're a commuter, a salesman or a trucker 
and you spend many hours in your vehicle daily. 
Now with your amazing Koolatron P10 plugged in 
beside you, you open the lid and instantly fresh 
food and drinks are at your fingertips. Just for the 
price of a good cooler and one or two seasons of 
buying ice, (or about 10 family restaurant meals), 
all the marvels of home refrigeration are available 
electronically. An amazing space-age miracle . 
the thermo-electric solid state module... makes 
these portable refrigerators possible. 

These amazing heat pumps have not only 
gone to the moon, but have provided ће break- 
through for Koolatron's portable fridge revolution. 
THOUSANDSIN USE 

Koolatron now has tens of thousands of 
electronic fridges in use worldwide using these 
same powerful solid state modules. Built to take it, 
two of these electronic modules are encased in 
tough, plastic insulated chests that are designed to 
be rugged and trouble-free. Non- rusting hinges and 
latches prevent corrosion in salt water environments. 
And with only one moving part (а small 12 volt fan) 
Koolatron’s portables seldom see a service depot. 
Now you can enjoy Koolatron's whole family of 
electronic portable refrigerators and food warmers 
that eliminate costly ice and provide "home refrig- 
eration" convenience at sane and sensible prices. 


$129.00 
(in Canada $139.00) 


Holds approx. 17, 12 oz 
рор cans — refrigerates. 
їп air temps. up to 95°F. 
Also keeps hot foods 
hot (150°F) at the flick of 
a switch. Deep rich blue 
Polypro plastic case. 

Ext. I6" Lx TI^ Hx 11%" 
W. Int. TI"Lx 8"H 

x 8"'W. with 10 litre cap- 
acity (11 qts.) weighs 
10lbs. empty. Operates 
from supplied 12 volt 
power cord in vehicles 
or with optional 12VDC/ 
TIOVAC power adaptor. 


MODEL P10- 


Asatravel fridge the P10 keeps foods and 
beverages fresh and cold wherever you go. Carry 
insulin, medical samples, dietetic foods. Great for 
private planes and golf carts. Photographers use it 
for films. Mothers... now you can refrigerate baby's 
formula in your car then heat it with the flick of a 
switch or keep it cold. Powerboaters, just plug it into 
your boat's cigarette lighter to keep a day's food 
and drink ice cold without going ashore for ice. With 
your engine off, you can operate for up to 6 hours 
and still start your engine. “A low battery” indicator 
warns you when its time to recharge. With the 
power off, your P10 keeps everything hot or cold for 
many hours in its well insulated case. 

With our optional 110 volt adaptor you'll also find 
endless uses wherever house current is available 
at your cottage ...as a bar fridge ... in your motel 
room for a midnight snack and drink ... as a small 
office fridge ... or beside your pool Use as an 
auxilliary home fridge when you're having a party. 


$169.00 
(in Canada 
$179.00) 


Holds over 40 Ibs. of 
food and beverages or 48 
рор cans. Retrigerates in 
ай temperatures up to 
95°F. Rugged ABS case 
in sand beige color with 
dark brown non-corroding 
latches and handle 

4 Large 34 litre capacity 
(1.2 си. ft) weighs 17 Ibs. 

B empty. Ext. 21" Lx 16"Hx 
16"W. Int. 16"Lx 12"H. 
x I14""W. Operates on 
12 volts DC with supplied 
power cord or with 
optional 12VDC/110VAC 
power adaptor. 


The P34is the full-size member of the 
Koolatron family of portable electronic fridges. 
Itis designed especially for the serious traveler 
and outdoorsman and will refrigerate more than 
3times the contents of the P10. As a hunter, 
camper, boater, you'll be amazed at the capacity 
and convenience. Fits into any boat, van or camper 
or back seat of your car. Plugs into your cigarette 
lighter receptacle and refrigerates over 40 lbs. 
of food (no space wasted by ice), yet it draws no 
more power than the P10. With our optional 110 volt 
adaptor, you'll find endless uses as a bar fridge, 
cottage fridge, office fridge. Your P34 has all the 
advantages of the P10 without the heating cycle or 
low battery indicator but with all the capacity 
needed by the outdoorsman. 


MODEL P34A - 
ULTIMATE RECREATIONAL 
FRIDGE AND 


FOOD WARMER 


$189.00 
(in Canada $199.00) 


The same size, color, weight and capacity as the 


P34 but includes food warming features, fully 
adjustable temperature control and low battery 
warning indicator. 


The P34A is our top of the line portable. 
It heats, it refrigerates and with specially designed 
electronic circuit control (patent applied for) it 
allows you to dial a complete range of tempera- 
tures from very cold to very warm. You wine buffs 
will find it indispensable to chill up to] doz. wine 
bottles at just the nght temperature. Low battery 
indicator wams you when you need a recharge 
and the sensing circuits efficiently control your 
power consumpton to save on battery drain. This 
ıs our best-of-the-line, recreational fridge and food 
warmer with all the bells and whistles for the 
discerning buyer who demands quality, size and 
complete versatility. Use from a cigarette lighter 
receptacle or plugged into house current with 
our optional 110 volt adaptor. 


ORDER TODAY WITHOUT OBLIGATION! 

Simply complete the attached order form or 
phone collect and we'll rush you your portable on 
our no risk 21 day trial offer. Each unit comes with 
complete instructions and a written year warranty. 
Inthe unlikely event you ever need service, we 
have rnajor service centres in New York, Arizona 
and Canada. When you receive your Koolatron, use 
it constantly for 3 full weeks without risk. 

If you ordered our optional 110 volt adaptor, 
plug itin, then use your portable immediately as a 
bar fridge or around the patio or pool Next plug 
the fndge into your car or RV. Take your family out 
fora weekend tnp. Enjoy fresh home-cooked food 
as you thumb your nose at those expensive 
restaurant stops. If after you've thoroughly tested it, 
you don't agree that your Koolatron represents a 
major breakthrough that will save you time, money 
and bother for years to come, send it back for a 
full refund. You can't lose ... we guarantee it. 

So be among the thousands to discover that 
the ice age is over. Don't waste another dollar on 
ice... order your Koolatron with no obligation today! 


For rush delivery phone your order in collect to: 


0-705-737-0842 


Koolatron Industries Limited 
56 Harvester Ave. Batavia, New York 14020 
230 Bayview Drive, Barrie, Ontario, Canada 
Oruse this handy order coupon. 


[oolatron == | 


Koolairon o»: 


Industries Limited 
56 Harvester Avenue, Batavia, New York 14020 
Canada: 230 Bayview Dnve, Barrie, Ontario LAN 4Y8 


Send me with full refund privileges 
—  KoolatronPIO at $129.00 ($139.00 ın Canada) 


— — Koolatron P34 at $169.00 ($179.00 in Canada) 
— — Koolatron P34A at $189.00 ($199.00 in Canada) 


— —Koolatron ШОУ adaptor at $2995 ($34.95 in Canada) 
Please add S800 for эе and delivery per unit 


Маза кгр айарга | 
| 


(NY, Ont and Quebec residents add sales tax), 


Iunderstand that I may return any item undamaged 
within 21 days and receive a full refund И1 am not 
satisfied. 


Olenciose my check or money order for 
$ — or please charge it to my 
OVisa C Mastercharge O Amencan Express 
Account Number 


Expiry Date OSend brochure only. 


Signature 
(necessary to send merchandise) 


NAME 


ADDRESS 


cm STATE 
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IF YOU KNOW THAT CHECKING 
YOUR PULSE IS IMPORTANT, 
WHY NOT MEASURE IT PROPERLY 
with the insta PUISE heart rate monitor 


SIMPLE • INSTANT - ACCURATE 
© baton shape, fits naturally into the hands, even kids 
© use before, during and after exercise 
© simple to use, just grasp the rings. .. it tums on 

automatically. Read your rate, remove hand... 

it's off 
© instant readings, useable after just two beats 

of your heart 
© rugged design, built to last 
© so fast it can be shared by a large group 
© can be used effectively with pacemakers 
© options available for bicycles, treadmills, pools 

and more. 


IT'S NOT A TOY, YOU'LL BE AMAZED 
BY ITS PERFORMANCE 


й 


The INSTA-PULSE measures your tiny electrical 
heart signals (ECG). Your rate is continually 
recalculated with each heart beat 


BUY DIRECT FROM 
THE MANUFACTURER 


© one year warranty, service by mail 

© 9 volt battery (transistor), lasts up to one year 

© weighs less than 9 oz battery included 

© only 11 inches long by 1.3 inches diameter 

e accuracy 3%, better than most professional eqpt. 


Biosig inc 
P.O. Box 651, NDG 
Montreal H4A 3R1 
(514) 733-3362 


ORDER YOUR 
insta-pulve 
NOW 

fast delivery 


514900 


visa, mstrchg, 
amex accepted 
dealer inquiries 
invited 
insta-pulse 
trade mark 

pat. D254569 


IT’S A WINNER Cur 


22| POPULAR SCIENCE 


Science newsfront 


[Continued] 


titanic explosion, probably the equal of 10 
million tons of TNT, leveled a vast area of 
forest and was heard around the world. 
Yet it left no sign of a crater. Many expla- 
nations have been suggested, and ruled 
out: encounters with antimatter, black 
holes, spaceships. Now scientists at Cal- 
tech have carried out computer calcula- 
tions showing that the great blast could 
have resulted from the collision of Earth 
with a comet with the density of a “dusty 
snowball.” Such an object would have ex- 
ploded violently in the atmosphere before 
actually reaching the surface. 


Gossamer Albatross flies 


Of course you remember the Gossamer 
Albatross (above), which made a fortune 
(the Kremer Prize) for its designer by fly- 
ing across the English Channel under hu- 
man power alone [PS, Dec. '78]. Here it is 
again, this time undergoing all kinds of 
tests for NASA. The space agency had the 
unconventional craft perform six weeks" 
worth of flights—some human-powered, 
some with a small electric motor, and 
some towed with propeller removed and 
carrying a miniaturized instrumentation 
system. | quote from the NASA release: 


"Results from the program will be used to 
study the unusual aerodynamic perfor- 
mance, stability, and control characteris- 
tics of large, lightweight aircraft that fly at 
slow speeds for possible application to fu- 
ture high-altitude aircraft." Does Macy's 
tell Gimbel's? 


Geothermal pilot plant 


The experimental geothermal power 
plant we mentioned in "PS/What's News” 
[March] has begun operation in Califor- 
nia's Imperial Valley. It uses a new kind of 
heat exchanger, called “direct contact,” 
which is inside the tall steel tower in the 
photo. Hot brine pumped from the Earth 
enters the tower at the top; droplets of 
isobutane are injected at the bottom. The 
droplets absorb heat from the brine, rise, 
and vaporize. Then they're piped off un- 
der pressure to run a turbogenerator. In 
conventional heat exchangers, brine nev- 
er touches the working fluid. The plant 
generates 500 kilowatts of electricity from 
200 gallons per minute of geothermal 
brine. It was designed and built for DOE 
by Barber-Nichols Engineering under the 
supervision of the University of Califor- 
nia's Lawrence Berkeley Laboratory. W5) 


STERLING SILVER 
RELIEF 


‘Thirty-five superb silver reliefs— 
one for each of our honored, Presidents. 


To be issued in a single, limited edition. 
Advance subscription deadline: August 31, 1980. 


On July 1, 1847, the United States Government first 
introduced U.S. postage stamps as we know them 
now. Part of that historic issue was a stamp honor- 
ing George Washington. And that stamp estab- 
lished a tradition that has since led this nation to 
honorevery past President, except those still living, 
on at least one U.S. stamp. 

"Today, a number of these American Presidential 
Stamps are quite rare. Prized treasures of museums 
or major private collections. And now, as a last- 
ing tribute and commemoration, Postmasters of 
America will recapture these great stamps in a to- 
tally unprecedented manner—by issuing the first 
collection of official sterling silver reliefs ever 
created to honor every American President ever 
portrayed on a U.S. postage stamp. 


Intricate designs—in silver 
This impressive collection will consist of thirty-five 
finely minted bas-reliefs in precious sterling silver, 
depicting great stamps which honor every Ameri- 
can President from Washington to Lyndon 
Johnson. And each one will be issued in an official 
commemorative cachet, portraying a major event in 
that President's career. 


POSTMASTERS OF AMERICA 


POSTMASTERS OF AMERICA PRESENTS OFFICIAL STERLING SILVER RELIEFS 
КЫША; OF THE AMERICAN PRESIDENTIAL STAMPS 


A history-making tribute to every 
American President who has ever been 
honored on U.S. Stamps. 


The most significant and desirable of all our Presidential stamps —authentically re-created 
in precious sterling silver—for the first time ever. With each silver bas-relief stamp issued 
in an official commemorative cachet portraying a major event of that President's career. 


To make each silver bas-relief a painstakingly 
accurate re-creation of a great American stamp, 
Postmasters of America has appointed The Frank- 
lin Mint, whose master craftsmen will prepare each 
superb relief by impressing a finely rolled sheet of 
sterling silver between two matched minting dies. 
The result, in every case, is a work faithful to the 
historic stamp right down to serrated edges and the 
tiniest intricate details. 

Since several Presidents have been honored on 
more than one U.S. stamp, the specific issue repre- 
senting each President will be selected—by Post- 
masters of America experts on philatelic history 
and stamp values—on the basis of rarity, design 
and importance. 


Minted for subscribers only 


In keeping with their importance, these official ster- 
ling silver stamp reliefs will be available only from 
Postmasters of America and only during this Presi- 
dential election year. And they will be produced 
exclusively for subscribers, with a further limit of 
one collection per person. 

Subscribers will be able to build the collection at 
the convenient rate of one per month. For those 
who subscribe by August 31, 1980, the issue price of 
just $14.50 for each sterling silver stamp will be 
absolutely guaranteed throughout the collection, de- 
spite the continuing pressures of inflation. An at- 
tractive album will be provided to each subscriber 
at no additional charge. 

This is a collection for the person with a sense of 
history, the patriot and the parent, as well as the 


George Washington 


TEE 


Abraham Lincoln 


collector. For it offers unique product form. . .as- 
sured rarity... historical importance ...and the 
dramatic beauty of silver. All combined with the - 
great names of American history in an exciting and - 
educational collection. 

But please remember that the application below: 
is valid only if postmarked by August 31st. 


Postmasters of America is the official commemorative or- 
ganization of the National League of Postmasters and the 
National Association of Postmasters of the United States. 
Nota part of the U.S. Postal Service, its purpose is to provide 
а continuing service to collectors, 


== ==, "ADVANCE SUBSCRIPTION APPLICATION — 


THE OFFICIAL 
STERLING SILVER RELIEFS OF THE 


AMERICAN PRESIDENTIAL STAMPS 
Issued by Postmasters of America. 


Valid only if postmarked by August 31, 1980. 
Limit: One collection per subscriber. 


Postmasters of America 
©/о The Franklin Mint 

Franklin Center, Pennsylvania 19091 
Please enter my subscription for The Official Ster- 
ling Silver Reliefs of the American Presidential 
Stamps, consisting of thirty-five sterling silver 
stamp replicas, each in its own commemorative 
cachet, to be sent to me at the rate of one per month. 
I need send no money now. Bill me $14.50* for 

each issue in advance of its shipment. 
*Plus my state sales tax and $1. per issue 
Jor shipping and handling. 


Signature 
Mr. 

Mrs. 

m E PRINT CLEAR: 

Address 

City 

State, Zip 


The Frankin Mint is the worlds largest private mint. 26 
3t is not affated with the US. Mint or any other government agency, 


An untrained cop, a cheap 
radar set—and you could 
get an undeserved ticket 


By ERIK H. ARCTANDER 
DRAWINGS BY ADOLPH BROTMAN 


Remember the 28-mph house and the 
86-mph banyan tree that were report- 
ed by a Miami TV news program a 
year ago last February? WTVJ said 
they were examples of police-radar 
goofs. 

You may have smiled, but Dade 
County Judge Alfred Nesbitt, faced 
with 80 radar speeding cases, did not. 
He called a hearing and listened for 
nine days as policemen, radar and ra- 
dar-detector makers, and independent 
experts testified. 

Judge Nesbitt concluded that “the 
reliability of the radar speed-measur- 
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ing devices as used in their present 
modes and particularly in these cases, 
has not been established beyond and 
to the exclusion of every reasonable 
doubt.” He listed 13 possible errors. 

The order reverberated through the 
country’s law-enforcement agencies 
and roused the National Highway 
Traffic Safety Administration to ac- 
tion. NHTSA funds have helped pay 
for most radars now in use, and radar 
accounts for two-thirds of all speeding 
tickets. 


So who's right? 

At NHTSA's request, the National 
Bureau of Standards tested six models 
of traffic radar identified in the Miami 
hearing. This February, NHTSA pub- 
lished the results in a 31-page report, 
"Police Traffic Radar: Is it Reliable?" 
Answer: "Radar is a reliable tool when 
properly installed and operated by 


skilled and knowledgeable opera- 
tors." 

After studying NBS results, read- 
ing accounts of other tests, talking to 
traffic-radar experts, and watching a 
skilled officer operate a high-quality 
radar, I’ve decided the two conclusions 
are less contradictory than they 
Seem. 

First of all, no one challenges the 
basic science behind traffic radar. The 
real argument centers on what, exact- 
ly,the mph number on a radar's read- 
out means at any given moment. Let's 
start with the simplest situation. 

John Kiley, radar training officer 
for Nassau County, N.Y., sits in a pa- 
trol car parked alongside a one-way, 
three-lane approach to a community 
college. It's not a spot he'd choose ex- 
cept for this demonstration. The an- 
tenna of a Kustom MR-9 radar, 

Continued 


Where is it written that 

a truck has to drive 

like a truck? Certainly 

not on that brand new 
Volkswagen Pickup Truck. 
When it comes to going, 
a VW Pickup can pick ‘em 
up and lay ‘em down with 
the best of ‘em. Under 

its aerodynamic hood is 
avery dynamic engine. 
A fuel-injected, overhead 
cam powerhouse 

that can outaccelerate 
even an MGB. 


And should you ever 
catch up to a VW Pickup, 
you'll never catch it 
wallowing through 
corners like other trucks 

Its front-wheel drive and 
front-mounted transverse 
engine help keep it 
moving nimbly. Even 
when the road throws it a 
curve.The steering is 
precise and quick 
because its Volkswagen's 
rack-and-pinion system. 
what's equally impressive 
is how good a pickup a 
VW Pickup is. It's the 

only truck in its class 

with a fully unitized 
body and double-wall 


Volkswagen's new Pickup: It's built like 
a truck, but drives like something else. 


bed construction for extra 
strength. And its heavy- 
duty suspension takes the 
tension out of hauling over 
1100 pounds of stuff. 

So a truck is a truck is 
atruck, eh? well, not if 

irs a Volkswagen 

Pickup Truck Then it's 
something else. 


VOLKSWAGEN 
DOES IT 
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Warning: The Surgeon General Has Determined ; і А, 4 P 


That Cigarette Smoking Is Dangerous to Your Health. 


17mg ‘tar; 1.1 тў! nicotine av. per cigarette, FIC Report Dec:79 
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Marlboro Red or Longhorn 100's— 
you get a Jot to like. 


Police radar 


[Continued] 


clamped on the rear window behind 
him, points backwards along a 
straight, level stretch. 

He's already tested the unit's accu- 
racy by holding two vibrating tuning 
forks in the antenna's cone-shape 
beam. One triggered a 35-mph read- 
out, the other 65; both together (with 
the radar in moving mode) gave a 30- 
mph reading. More on moving mode 
later. 

As we watch in rear- and side-view 
mirrors, a car enters the beam 1500 
feet behind us. A shrill tone, like the 
whistle on a boiling tea kettle, issues 
from the dash unit and a red 34 ap- 
pears on it. As the approaching car 
accelerates, the tone gets louder and 
higher-pitched; the speed number in- 
creases. When the car passes us the 
sound dies out, the readout goes 
blank. 

Next, a car and truck appear. A 
mixture of two tones, lower-pitched 
than the previous one, indicates the 
radar is tracking both. The readout 
remains blank. Then the tone be- 
comes pure, high-pitched, and loud; a 
red 46 appears. Apparently the MR-9 
isnow tracking only the truck because 
it's reflecting the stronger signal. 
Sure enough, as the truck passes 
there's momentary silence and the 
readout goes blank. A softer, lower- 
pitched tone takes over and a 33 lights 
up, indicating the slower-moving 
car. 


Back-up tool 

"Radar should only be used as a tool 
to back up a visual estimate of a vehi- 
cle's speed," Kiley explains. "Within 
15 minutes, using this instrument for 
instant feedback, I could have you vi- 
sually estimating speed to within four 
or five miles an hour. In practice, you 
don't estimate every vehicle's speed, 
only the ones that appear to be exceed- 
ing the limit. Then you verify your vi- 
sual estimate with the radar reading. 
You can't watch the readout, then 
look for a vehicle to match it to. If you 
let the set do the work for you, you're 
in trouble." 

Next Kiley explains the controls 
(see drawing). “I'll get this VIOLATOR 
ALARM down to 29 mph with the 
thumbwheels,” he says. “Now ГЇЇ 
switch the function control from MAN- 
UAL to AUTOMATIC.” Short, loud beeps 
come from the speaker. 

“When the vehicle first exceeded 29, 
the set locked automatically. It’s no 
longer tracking: The speed is frozen 
and there's no audio. In Nassau Coun- 
ty we locked the VIOLATOR ALARM at 99 
on all cars except this demonstrator so 
the automatic mode won't work below 
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VIOLATOR ALARM, 
SPEED SELECT 


LOCK READOUT 
RELEASE READOUT 


FUNCTION CONTROL 
(ON, CALIBRATE, 
MANUAL, AUTOMATIC) 


LED LIGHT TEST STATIONARY MODE 


DOPPLER-AUDIO CONTROL 
VARIABLE-RANGE 
CONTROL 


VERIFY MODE MOVING MODE 


Control and readout section of this Kus- 
tom Signals MR-9 sits on vehicle dash. 


that speed,” officer Kiley tells me. 

After we go through the other con- 
trols, Kiley drives to a four-lane divid- 
ed highway and demonstrates the 
moving mode. He flips the antenna 
around to face forward and it scans 
traffic in the opposing lanes as cars 
come toward us. 

“When I push the MOVING MODE but- 
ton it splits the Doppler signal into a 
low beam that picks up the road to 
read our speed and a high beam that 
picks up the target. The set subtracts 
our speed from the closing rate and 
displays the answer as the target ve- 
hicle’s speed. Remember, I tested the 
set's ability to do that with both tun- 
ing forks together. The 35 represented 
our speed, 65 the closing rate, and the 
30 mph readout was target speed,” Ki- 
ley explains. 

“Notice how we get no reading—just 
a red line—until the patrol car stead- 
ies on a speed between 10 and 79,” Ki- 
ley continues. "The set keeps sam- 
pling speeds until five consecutive 
samples agree. We're steady on 35 
now. See, the red line went out. I press 
the VERIFY button and there's my 
speed on the readout—35—same as on 
the speedometer. Press the MOVING 
MODE button and there's the speed of 
that truck—39." Nassau County sel- 
dom uses the moving mode, demand- 
ing on the operator, in its heavy sub- 
urban traffic, Kiley says. 

You may not be as lucky as Nassau 
County drivers, whose radar cops use 
top-of-the-line sets and take a day's 
classroom instruction followed by 40 
hours' road practice before they're eli- 
gible for certification. I discovered 
there's a wide variation in equipment 
and training. 


The antenna is positioned elsewhere. Ra- 
dars may be one-piece, hand-held. 


Bill Goodson, engineering manager 
of Kustom Electronics, explains why. 
"During the past two years," he says, 
"the federal government has put a lot 
of dollars into speed-enforcement 
tools. They did not take into account 
standards for the equipment pur- 
chased or training for the officers us- 
ing it. With the influx of funds, some 
companies have seen an opportunity 
to make some quick money and have 
come out with products they can sell 
inexpensively and have a fairly de- 
cent margin, without paying any real 
attention to quality, training, or ser- 
vice. 

"When you compare a $3000 prod- 
uct from me and a $300 product from a 
competitor, Goodson continues, 
“there’s a significant difference in 
what’s in those units in terms of sig- 
nal processing, RF-interference pro- 
tection, and shielding. And there is a 
significant difference in the potential 
for bad readings.” 

Goodson explained, for example, 
that Kustom processes reflected 
Doppler signals to screen out tran- 
sient noises, momentary interference, 
and rapid patrol-car speed changes. 

“But for $300 you can’t afford to put 
in the counters, comparison circuitry, 
and all the other things we do to verify 
the signal,” Goodson says. 


What tests show 


Tests by NBS and others confirm 
that all radars are not created equal. 
NBS identifies the six Miami models 
it tested as CMI Speedguns 6 and 8, 
Decatur Electronics MV-715, Kustom 
Signals MR-7 and MR-9, and MPH In- 
dustries K-55. Results of 17 perfor- 
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Let's say you burned this 
much heating oil last year: 


You can comfortably cut back 
to this much (or less): 


with INTERburner. The fuel- 


saving replacement oil burner. 


Some INTERburner users 

report cuts of as much as 4096 
in oil consumption. 

Little wonder. INTERburner works on 
a patented process that gives a pre- 
cisely tuned air/fuel mixture. Result: a 
cleaner, hotter flame and more heat 
from a lot less oil. No smoke either. 
And INTERburner runs so quietly, 
you'll wonder if it's on. 

Proved. Over a million times. 

In Western Europe, where fuel oil 
prices are $1.50 per gallon (or higher), 
more than one million INTERburners 
are in service. Helping save oil—and 
money. 

Quality-made in the U.S.A. 
INTERburners are now being man- 
ufactured by Sloan Valve Company, 
Chicago, a company famous for qual- 


ity for more than 70 years. Each UL- 
listed unit is factory-fired and tested. 


Id free Home Heating Audit by 

ro—your Qualified 

urner Installer. 
em technician installing 
INTERburners 
is a graduate 
of the profes- 
Sional INTER- 
burner training 
program. You 
can count on his 
qualifications and 
know-how. And right now, he can per- 
form a 9-point audit of your existing 
oil heating system. No cost or obliga- 
tion of course. Just a big opportunity 
to learn how you can cut oil consump- 
tion with INTERburner. 


| HOME OFFICE: 


SLOAN VALVE 
COMPANY 


10500 SEYMOUR AVE. 
FRANKLIN PARK, IL 60131 


INTERburner is manufactured for the United States and 
Canada by Sloan Valve Co. of llinois under exclusive license 
from Electro-Oil Со. AB of Norrkoeping Sweden. 


Save oil. Save money. Call toll-free 1-800-1 АМ COLD’ 
for the name of your local INTERburner dealer. 


(IN WASHINGTON STATE, CALL (206) 746-5701.) 


Heres о һопсу+оо! thahandies 
jobs you couldn't do.before. It's e. 
Solidox, the origi 0F Solid oxygen 
Torch. It welds, brazes, solders and 
easily cuts 34-inch bolts and 14-inch 
жее! Youll find Hundreds of uses 


Quality at a Kmart price. Nice. 
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Three ways that traffic radar сап be wrong 


Heavy traffic: It would be impossible to 
tell which car or truck in this maze of traffic 
was being read by radar, especially if the 
unit was in automatic mode. 


mance tests are labeled with letters 
instead of names, however. And seven 
sets were tested instead of six, for rea- 
sons not given. 

Radar ranges varied from as little 
as 264 feet to as much as 5808 feet, a 
factor of 22. Half-power beam width 
ranged from 13.3 to 24.6 degrees. 


Other differences 


Not all differences were that dra- 
matic. But significant variations were 
found in resistance to: patrol speed- 
shadowing (see diagrams), inside and 
outside interference from CB-radio 
transmissions, inside interference 
from fan motors and other electrical 
devices, and scanning the inside of a 
patrol car with the antenna (especial- 
ly on one-piece sets). All two-piece sets 
showed false readings when antennas 
panned control units. 

Three local officers testified in Mi- 
ami that their formal training was 
brief. One said he spent only 15 
minutes learning what the radar con- 
trols did. He was told that radar al- 
ways reads the nearest vehicle, the 
beam is only 20 feet wide even at a 
mile, and neither air conditioners nor 
electronic gear affected radar. None 
was warned of possible errors. 

Though training is better else- 
where, especially for some state troop- 
ers, the misconceptions aired in Mi- 


Target size: Radar may read strong reflec- 
tion from large truck instead of signal 
from closer but smaller car. If truck 
speeds, law-abiding car may be ticketed. 


ami are reportedly held by many ra- 
dar officers. Take the idea that radar 
always reads the nearest vehicle be- 
cause it returns the strongest signal. 

Patrick Bedard of Car and Driver 
(Oct. '79) trained a stationary Kustom 
Signals KR-11 at 13 sports and pas- 
senger cars plus a trailer truck. Their 
“radar profiles” proved remarkably 
different: A Corvette got within 520 
feet before it registered, while a Jeep 
CJ-7 triggered a speed at 2510 feet. 
The Ford 9000 truck rig? It registered 
at 7670 feet—almost 1% miles away. 

No effect was observed from cosine 
error (a small variation from actual 
speed because the transponder is off- 
set slightly from the target), or from 
heat buildup or power surge in any 
set. Acceleration or deceleration by a 
patrol car in moving mode had a mi- 
nor effect on some sets. 

Interference? The 28-mph house on 
WTVJ was caused by a fan motor in 
the radar car; the 86-mph tree by a 
nearby CB-radio transmission. NBS 
results confirm the problem, though 
testers found that most sets suffered 
from interference only when no tar- 
get-vehicle signals were present to 
overpower it. 


Making radar reliable 


Dale T. Smith, former radar manu- 
facturer and inventor of the Fuzzbus- 


Patrol speed-shadowing: In moving 
mode, reflections from adjacent truck cut 
reading of police-car speed (small 
beams), raising oncoming car's reading. 


ter radar detector, estimates that 30 
percent of radar traffic tickets are 
handed to the wrong drivers. His sug- 
gestions: 

© Get rid of automatic speed locks, 
audio alarms, beam interrupters, and 
mirror switches. 

* Don’t extend radar’s range be- 
yond an officer's visual limit. 

* Require an audible Doppler sig- 
nal whenever the set is in use. 

* Supply testing devices that check 
all of a radar's systems, not just the 
speed-calculating ones. 

* Build radars to last a decade. 

* Provide comprehensive training 
by independent consultants instead of 
by radar manufacturers. 

* Stop using moving-mode radar. 

* Use radar only in light traffic. 

Coming from NHTSA is a model ra- 
dar-training course for policemen. It 
will include 24 hours of formal class- 
room instruction and at least 16 hours 
of supervised field practice. The train- 
ee must demonstrate his competence 
under actual highway conditions to be 
certified. Recertification would be re- 
quired every one to three years. 

It may be a while before we see 
widespread changes in traffic radar. 
Until then, hope that, if you drive into 
a radar beam, a well-trained officer 
with a good piece of equipment will be 
at the other end. ш] 
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NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Dual pump draws power from waves and currents 


Linked by a lever bar, each of these sepa- 
rate floating dual-cylinder pumps would 
increase the action of the other's pistons 
as they were driven up and down by 
waves or currents. Downward motion of 
one piston in each pump would force 


water out of the cylinder while simulta- 
neously pivoting the other piston upward 
to draw water in. The motion of each 
pump would reverse that of the other, 
producing a smooth flow of pulses to an 
electric turbine-generator. 


Solar skirt guards pool 


Shaped to fit snugly inside the rim of a 
pool, this inflatable plastic top would nor- 
mally cover the surface, protecting the 
pool from debris and accidental drop-ins. 
To use the pool, you'd switch on a low- 
pressure blower, forming a raised, bal- 
lasted tent. You'd enter through air-retain- 
ing flaps. In both up and down positions 
the solar-heat-absorbing mattress would 
help to warm the water. 


Chamber maintains oil level 


A tube leading downward from this re- 
serve-oil chamber would connect to an 
engine's crankcase below the desired oil 
level, thus preventing downflow through 
the reservoir system until oil dropped be- 
low the safety mark. Gravity would then 
replenish the crankcase until vacuum at 
the top balanced the flow. A sight gauge 
would give a quick supply reading. 


The following 


atents have been issued on these inventions: Wave 


Sharpener lip catches shavings 


This small ledge formed with—or attached 
to—the housing of a pencil sharpener 
should catch most of those annoying, 
hard-to-clean-up, dustlike shavings that 
often work themselves out of a sharpen- 
er's openings along with a newly pointed 
pencil. The ledge would extend horizon- 
tally from the bottom of the housing and 
could be wiped clean. 


Edger aims blown cuttings 


Pulleyed to the drive shaft of this hooded, 
wheeled lawn edger, a set of flexible fan 
blades would blow cuttings clear of the 
paved walk and onto the lawn area, where 
they would blend with the grass. The one- 
step edger would eliminate the usual 
need for a sweep-up and might also speed 
the job by letting you see the results of 
each edging pass at a glance. 


lawn edger—No. 4,175,622 to Conrad G. Summerfelt, Pasadena, Calif. 


pump—No. 4,076,464 to Paul E. Pinney, Lincoln Park, N.J.; Reserve-oil 
chamber—No. 4,107,999 to James R. Lang, Littleton, Colo.; Shaving 
catcher—No. 3,998,253 to Richard A. Kerr Jr., Placentia, Cal 

er—No. 4,109,325 to Gregory D. Shuff, Newport Beach, Calif.; 
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Copies of patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. To 
write to an inventor, if the address above is insufficient, address him by 
name and patent number in care of the Commissioner. 


(Aude! taught him) 


Whatever practical skills you've been wanting to 
develop, Audel has comprehensive, step-by-step 
Guides to help you. They show you all the profes- 


NEW AUDEL UPHOLSTERING GUIDE 


Reveals the secrets of professional upholstering in 
easy-to-read-and-understand language. 


Here is the BASIC technical and practi- 
cal information YOU NEED to really enjoy 
your hobby. Step-by-step you'll learn 
about: furniture styles, tools and equip- 
ment, stripping, frame repairs, finishing 
and refinishing woods, cushions, fabrics 
. . „ in 17 information-packed chapters, 
each profusely illustrated with detailed 
drawings and photographs of actual work 
in progress. 


LEARN HOW TO: select the proper fab- 
ric; use foam padding; tie down springs; 
put on the final cover. The author covers 
these subjects and many more for a va- 
riety of furniture styles. Having this book 


—— 


^ 


con peges: is just like having a professional uphol- 
illustrations sterer by your side every step of the way. 


AUTOMO- No.23189 $7.95 
BILE 

REPAIR nee 
GUIDE TRICITY 

A practical 


reference and 
guide for serv- 
icemen and 
owners. Hun- 
dreds of work- 


. Presents the 
d fundamen- 
B- tals of elec- 
tricity in 

і clear, concise 
terms. Easily grasped expla- 
nations and over 1300 illus- 
trations and diagrams, for 
electrical workers and ap- 
prentices. No, 23218 $8.95 


MASONS 
AND 


ing diagrams covering con- 
struction, service and repairs 
of modern cars. 

$13.95 


No. 23291 


Two illustrated 


He could do that for a living!" 


sional tricks of the trades in clearly diagrammed and 
illustrated “how-to” steps. They can save for you, over 
and over. Here are eight of Audel's many fields... 


"77 
a RUM s 
Hn 


PLUMBERS AND 
PIPEFITTERS LIBRARY 


A valuable 3-volume guide to 
the principles, methods and 
shortcuts ‘of modern plumb- 
ing. Tools, fittings, fixtures, in- 
stallation, drainage, welding 
and much more are all cov- 
ered in these fully illustrated, 
easy to understand volumes. 


No.23255 3 Volumes $20.95 


HOME 
APPLIANCE 
SERVICING 
Handy and 
practical 
“how-to” in- 
structions for 
servicing, re- 
pairing, as- 
sembling, wiring and testing 
practically all home appli- 
ances. 


No. 23214 $12.95 


CARPENTERS AND 
BUILDERS LIBRARY 

1490 pages of the latest infor- 
mation on modern construc- 
tion in four volumes, They 
cover every phase of carpen- 
try from foundations to finish- 
ing with easy-to-grasp, 
step-by-step instructions . . . 
all illustrated with thousands 
of diagrams, charts and 
photos. 

No. 23244 4 Volumes $27.95 


AIR CONDI- 
TIONING: 
HOME AND 
COMMER- 
CIAL 
Practical 
informa- 
tion on opera- 

1 tion, servicing 
and repairing of modern 
household refrigerators and 
air conditioners. Covers auto 
air conditioners, too. 
No.23288 $8.95 


If coupon is detached, mail your order to Audel, Dept. X1027, 

4300 West 62nd St., Indianapolis, Indiana 46206 
BUILDERS rg ااا‎ 
LIBRARY Q Theodore Audel & Co. x1026 | [123185 
4 4300 West 62nd Street, Indianapolis, Indiana 46268 


volumes on 
the science of 
masonry and 
bricklay- 
ing. Packed 


rules, processes, definitions, formulas, 


diagrams, tables, estimating. A com- 
plete and authentic trade reference li- 


l 

| 

I 

l 

l 

l 

with how-to information and directions, | 
l 

l 

brary. 752 pages. 1 
L 


4 
Please mall me for 10 days FREE EXAMINATION the books | have checked atthe right. | O 23189 | 
C] ! agree to be invoiced for the total purchase price plus $1.00 postage and han- | (723214 
dling charges (and any applicable sales tax) in the amount of $- — I 
О | prefer to save postage and handling charges. Enclosed is my check or money [123218 | 
orderfor$ — — in full payment (including any applicable sales tax). | 
1 have same return privileges if not satisfied. 0 23244 | 
Name [123255 | 
Address. [123288 | 
City. State Zip mam | 


No. 23185 2 Volumes $13.95 


We ve come a long way, Ben 


Our scientifically engineered wood and coal stoves 
have come a long way since Mr. Franklin's first stove 
design. They'll heat up to 5 rooms of your home and 
save you hundreds of dollars in the process. Our infor- 
mative booklet, “Making Sense Out of Wood Stoves 
and Coal Stoves”, is yours for the asking and $1.00 
for postage and handling. Write Hayes Equipment 
rp., P.O. Box 526 P.S., Unionville, CT 06085. 

(203) 673-2556 


Our Model 501 Fireplace Stove, shown, offers heavy 
boiler plate construction and an airtight fireview door. 
Free-standing model is dlso available. 


Ben's* 


Our stoves make more sense. 


Lockback 
Guarantee. 


The Bear Paw ® it's a real beauty. 

With Pivot/Post Lockbar of Schrade + Steel? that 
makes this Lockback completely rust resistant and insures 
rigid durable construction. 

It's one you wont want to lose. 

That's why, like the entire Uncle Henry line, each 
knife is serialized, and guaranteed against loss for one 
year from date of warranty registration. 

The Uncle Henry Bear Paw. The Ultimate Lockback. 

The Ultimate Guarantee M 

To find out more about the entire line, ali made in 
the USA, send for your free Old Timer ® Almanac. 


Established 1904 Ellenville, N Y 12428 
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Computer- 
controlled 


elevator 
goes with the flow 


How often have you stood on the tenth 
floor trying to get to the first, and had 
to wait and wait for an elevator to ar- 
rive? Finally, they all arrive at once— 
some packed, some empty. Otis Eleva- 
tor claims that with the Elevonic 101 
system this can’t happen. 

The computer-controlled elevator 
system, Otis says, will cut waiting 
time, travel time, and energy use 
through its ability to match elevator 
speed, position, and direction to traffic 
flow in the building. Elevators need 
no longer follow a single prepro- 
grammed course. 

The Elevonic 101 does this by in- 
creasing the exchange of information 
between three microcomputer-based 
controls: A unique cab controller in 
each car sends back information about 
passenger load, car calls, and door po- 
sition; a car controller in the machine 
room dictates acceleration, position, 
and direction for each cab; and a group 
controller for a multicar system (con- 
nected directly to the car controllers) 
makes car-assignment decisions. 

The cab controller communicates 
from the car in the shaft back to the 
car controller along one cable contain- 
ing 50 wires. The constant flow of in- 
formation between the cab controller 
and car and group controllers enables 
the system to respond to immediate 
changes in traffic. For example, if the 
cab controller informs the central con- 
trols that the cab is full, then it is di- 
rected to go straight to the lobby. 

Otis also claims that energy use is 
reduced by 30 percent. Traditional 
motor generators maintain power 
constantly, whether or not an elevator 
is moving. Elevonic 101’s silicon-con- 
trolled rectifier motor drive uses no 
power when elevators are at rest.— 
Ed Moslander 


annie 


Elevonic 101 controls eight elevators. 


New from NRI! 25” color TV that 
tunes by computer, programs ап 
entire evenings entertainment. 


mm Just part of NRI's Complete, Effective Training 
e eT. training in servicing TV, ee Video Systems : 
fou need no previous experience or any 
stereo systems, video tape (ind Starting with the basics, exclusive “bite 
and disc players, car size" lessons cover subjects thoroughly, clearly, 
an rtable radios. and concisely. “Hands-on” experiments rein- 
4 ро force theory for better comprehension and 
Only NRI home training prepares you retention. And your personal NRI instructor is 


so thoroughly for the next great leap forward 
in TV and audio. ..digital systems. Already, 
top-of-the-line TV's feature digital tuning, 
computer programming is appearing, and new 
digital audio recording equipment is about to 
go on the market. 

NRI is the only home study school to 
give you the actual "hands-on" training you 
need to handle servicing problems on tomor- 
row’ electronic equipment. Because only NRI 
includes this designed-for-learning, 25” 
diagonal color TV with electronic tuning, 
built-in digital clock, and computer pro- 
grammer as part of your training. With this 
advanced feature, you can pre-program an 
entire evening's entertainment.. .even key lock 
it in to control children’s viewing. 


Exclusive 
Designed-for-learning Concept 
The color TV you build as part of NRI's 
Master Course looks, operates, and performs 
like the very finest commercial sets. But behind 
that pretty picture is a unique designed-for- 
learning chassis. As you assemble it, you per- 


always available for advice and help. You'll be 
prepared to work with stereo systems, car 
radios, record and tape players, transistor 


radios, short-wave receivers, PA systems, musi- 
cal instrument amplifiers, electronic TV 
games, even video tape recorders and tape or 
disc video playbacks. 


form meaningful experiments. You even intro- Send for Free Detailed Catalog... 
duce defects, troubleshoot and correct them as No Salesman Will Call 

you would in actual practice. And you end up Mail the postage-paid card today for our 
with a magnificent, big-picture TV with ad- free 100-page catalog with color photos of all 


vanced features. 


kits and equipment, complete lesson plans, 
convenient time payment plans, and informa- 


Also Build Stereo, tion on other electronics courses. You'll also 
Test Instruments find out about NRI's new Computer Technol- 
That's just a start. You demonstrate ogy Course that includes your personal mi- 
basic principles on the unique NRI Discovery стосотршег Or Complete Communications 
Lab; then apply them as you assemble a fine — with 2-meter transceiver. If card has been 


AM/EM stereo, complete with speakers. You 
also learn as you build your own test instru- 
ments, including a 5" triggered sweep oscillo- 
scope, CMOS digital frequency counter, color 
bar generator, and transistorized volt-ohm me- 
ter. Use them for learning, use them for earn- 
ing as a full- or part-time TV, audio, and video 
systems technician. 


removed, write to: 


NRI Schools 
McGraw-Hill Continuing 
1 


Education Center 
3939 Wisconsin Ave. 
‘tn [| Washington, D.C. 2006 
[| . n 


Now more than ever 
you need a car 
you can live with. 


The next time you buy a new 
car, buy wisely. 

Because if you're like most 
people, you'll probably be holding 
on to it for quite a while. 

Don't just go for high EPA 
mileage ratings. Get a car that'll 
please you in many ways. 

Chevy Malibu, for example, 
has a[20] EPA estimated MPG and 
a highway estimate of 26.* 

Yet in spite of those substantial 


numbers, Malibu has room for up 
to six people. It is truly a family- 
size car with a family-size trunk. 
We think you'll find Malibu a 
delight to look at and drive. Not 
just now, but years from now. 
Chevy Malibu, for 1980. 
Its the kind of a car a whole lot 
of people want and need today. 
See your Chevy dealer about 
buying or leasing your new Malibu 
soon. 


1980 Malibu Classic Sedan 


*Remember: Compare the 
“estimated MPG" to that of other 
cars. You may get different 
mileage, depending on how fast 
you drive, weather conditions, 
and trip length. Actual highway 
mileage will probably be less than 
the highway estimate. Estimates 
lower in California. Malibu is 
equipped with GM-built engines 
produced by various divisions. 
See your dealer for details. 


Chevy Malibu <=: 


PScar test & driving report 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 


ы qood a tor vr for all-weather mobility 
on and off road 


Subaru 
AMC DL 
Eagle 4WD 
Acceleration 4 1 
Braking 1 2 
Handling 2 4 
шс в 9 | By JIM DUNNE and ED JACOBS ` But take these four-wheelersoff the 
Roominess 4 3 PHOTOGRAPHS BY JOHN KEATING highway and the similarities end. 
Visibility 4 5 They have the same go-anywhere ca- 
Entrylexit ease 4 4 On the outside, the four-wheel-drive  pability of bigger, more expensive, 
EPA economy 2 4 AMC Eagle and Subaru DL look like four-wheel-drive vehicles. No, they 
Ride comfort* 3 1 conventional two-wheel-drive sedans. don’t have all the off-road perfor- 
*Authors’ opinion In fact, they even drive like them on mance of a Blazer or Cherokee. But 


the road. Continued 


Designed primarily for mobility in all kinds of weather, both АМС — road—if driven prudently. But they lack the rugged, truck-type 
Eagle (foreground) and Subaru DL 4WD Hatchback can go off- chassis of big 4WD's for full off-road performance. 


Eagle's extra ride height, necessary to 
clear 4WD power train and provide more 


ground clearance, gives unusually high 


appearance, especially when cornering. 


Subaru's 60-mph panic stops took little 
pedal effort, but stopping distances were 


PS car test & driving report 


they will overcome mud, sand, snow, 
and obstacles that will stop ordinary 
sedans cold. 


AMC Eagle 

New for 1980, the Eagle is an all- 
wheel-drive version of the Concord se- 
dan, and uses most of the same sheet 
metal and major components. It has a 
full-time Quadra-Trac 4WD system 
with a viscous drive that acts as a par- 
tial lockup. When one axle or wheel 
loses traction, power is directed else- 
where to prevent free spinning while 
wheels with traction get no power. 

Eagle is now available with either 
an automatic transmission or a four- 
speed manual unit. It's powered by a 
258-cu.-in. six-cylinder engine. Per- 
formance is acceptable, but no more. 
Zero-to-60-mph acceleration requires 
15.7 seconds. Fuel economy proved 
disappointing in our testing, though 
better than that of bigger four-wheel- 
drive vehicles [PS, March]. 

The interior of the Eagle Limited 
we tested is luxurious: reclining 
leather seats, heavy carpeting, and 
many other comforts and conve- 
niences of a high-priced sedan. 

The Eagle sits three inches higher 
than its 2WD sister, Concord, to allow 
more clearance for off-road travel. 
With the addition of big, 15-inch tires, 
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long. Eagle was better with cold brakes, 
Subaru with hot brakes. 


there's plenty of height to get over 
rocks, ruts, and rubble without hang- 
ing up amidships. 

Also new for 1980, and of particular 
importance, is AMC's five-year rust- 
perforation warranty, which applies 
to all of its cars. It's even more impor- 
tant on a four-wheel-drive vehicle 
than on a standard sedan, because of 
the added abuse and hostile environ- 
ments it's likely to face. Factory un- 
dercoating plus strategic use of pro- 
tected metal surfaces make the war- 
ranty possible. 


Subaru DL 4WD Hatchback 


Subaru's four-wheel-drive DL 
Hatchback coupe holds just as many 
innovative surprises as the Eagle. Its 
smaller size and excellent fuel econo- 
my, however, offer a considerable con- 
trast to the Eagle. 

The most important difference is 
the cars part-time 4WD system. 
When traveling on dry pavement, con- 
ventional two-wheel front drive is 
used. When off-road—or in sand, mud, 
or snow—a slight movement of the 
console-mounted transfer-case shifter 
is all that’s needed to engage four- 
wheel drive. A word of caution: You 
must have the front wheels set 
straight ahead when four-wheel drive 
is engaged. 


EPA fuel mileage (mpg) 


AMC Subaru 

Eagle DL 4WD 
Highway 19 33 
City 16 23 
Calif. city 14 21 


PS fuel-mileage tests 
(steady-state mpg) 
35 mph 
55 mph 


21.2 
17.8 


36.6 
28.0 


The Subaru's instrument-panel lay- 
out, like the car's body, is new for 
1980. An unusual feature is the 
"horned" shape ofthe instrument pan- 
el in front of the driver. Two protru- 
sions extend out to the left and right, 
close to the steering wheel. These 
"horns" house light and  wiper 
switches and provide you with finger- 
tip control of their functions. 

The opening in the hatchback is 
comparatively small, but is still big 
enough to handle most bulky loads. 
The rear seat is split, and you can seat 
a passenger in one side while the oth- 
er side is folded for extra cargo room. 

Of all four-wheel drives, the Subaru 
is one of the most outstanding in fuel 
economy. EPA fuel-economy ratings 
are almost double those of the big V8- 
powered utility vehicles. Unusual fea- 
tures make the Subaru distinctive, 
but the biggest difference between it 
and other 4WD's is its excellent fuel 
economy. (Note that fuel-economy 
tests were performed with the car in 
two-wheel drive; figure a two-to-four- 
mpg penalty for four-wheel drive on 
similar roadways.) 

Performance with the small, 97-cu.- 
in. four-cylinder opposed engine is 
marginal compared with conventional 
sedans. Acceleration from zero to 60 
mph takes well over 21 seconds, which 
is nearly as slow as some diesel-pow- 
ered cars. 

In rugged off-road driving, low per- 
formance does hurt the car's ability to 
dig out. But, for most driving—on or 
off the highway —power is not a prob- 
lem, due to Subaru's aggressive choice 
of gearing. 


Our picks 

Give me the fuel economy, hatchback 
flexibility, and low price of the Suba- 
ru.—d. D. 

Eagle's got the room, comfort, and 
luxury; Subaru's got the economy and 
hatchback versatility. Choose whichev- 
er better fits your needs.—E. J. 

For specs and test results, turn page 
For report on mini-pickups, see page 44 


| р 
on great [mum m get low tar. 
Why should I? 


0.9 mg. nicotine, LIGHT 100's: 19g mg. Jar. = ndi / 
sr cigarette, FIC Report MAY 78. = a 


PS car test & driving report | Datsun King Cab, Volkswagen Pickup, AMC Eagle, 
Subaru DL 4WD—dimensions, specs, and test results 
PS serviceability ratings re ms Sine 
How easy is it to service these cars? To Mens cn Hel oe a aw 
give you an approximation of how dif- Overall lengih 1700 1862 1223 
ficult it is for a typical person to рег- QA Mex En а 25d 237 
form various service operations, we Track, FIR 53.3/54.1 59.6/57.6 51.6/53.0 
examine each test vehicle. The num- E PONE a $ 38 8 к 
bers mean: 1, very difficult; 2, difficult; Feat hip. room. 43.0 54.4 40.0 
3, average degree of difficulty; 4, easy; Front leg room. 410 40.8 42.0 
Rear head room. . = 37.5 34.0 
5, very easy. Rear hip room 53.6 50.0 
" Rear leg room (min.) - 36.1 32.0 
P^ Rear knee room (min.) – 40 10 
E: Couple distance = 34.0 30.0 
1 1 E i зн OHC4 онса 0 
" ngine type. " In-line 6 sed 4 
Chasing fiib асое: e € Displacement (cu. in/L).. 1191/20 97.01.6 258/4.2 970106 
Battery 5 5 5 5 Compression ratio 851 821 83 851 
EO m Carburetion 2-bbl. РІ. 2-bbi 2-bbl 
5 5 5 5 Net hp @ rpm. 92 @ 5200 78 @ 5500 na. 67 @ 5200 
4 3 2 3 Net torque @ rpm 107 @ 3200 84 @ 3200 n.a. 84 @ 2800 
5 5 5 3 Transmission. Five-speed Four- speed Four-speed 
в manual manual manual 
Fieri neon - з Axle ratio ..... 3.89.1 3.901 1 3.901 
istributor 4 = 3 3 Tire make Bridgestone. Goodyear Goodyear Bridgestone 
Carb adjustment . FL 3 4 Tire type RD113, steel-belted Cruiser Tiempo RD108, steel- 
Ói 4 3 4 4 radial belted radial 
CEES Tire size 1955814 Р165/75013 P195/75R15 1555813 
Steering Recirculating ball, Rack and pinion, Recirculating ball, Васк and pinion, 
Replacing hoses: manual manual power manual 
Upper radiator hose 5 5 5 4 Overall steering ratio Variable 20.8:1 17.0:1 na. 
Lower radiator hose 2 53 5 19.0-22.5:1 
Heater hoses a 3538 з Turns, lock to lock. 45 40 34 38 
одеа Turn diameter (ft. 367 350 35.5 354 
Changing buie: 3 X $5 Front suspension. . ... Independent, torsion Independent, Mac- Independent, Mac- Independent, Mac- 
неона з E: 3 bars on lower control Pherson struts Pherson struts Pherson struts 
arms 
Front running lights ESS Rear suspension Solid axle, leaf Solid axle, leaf Solid axle, leaf Inde 
id axle, Š pendent, 
Front parkina lights i 11 1 springs springs springs semi-trailing arms, 
Rear directionals тү 4 —— ар 
Rear running lights FFE 3 Slameter Gin fi None ites None 
Checking fuses 4 Eod X Rear stabilizer-bar 
diameter (in.) None None None None 
Spare-tire accessibility ж яз ч yar towing Amas. Ibs. ) 2000 Not offered 3500 Not recommended 
railer tongue weight 
Changing belts. э. 5.5... (max, BS). 200 Not offered 350 Not recommended 
*sealed Payload (Ibs.) 1400 1103 = ds: 


o sm Panel 


The world’s smallest instrument 
\ 


nel alerts you to car problems 
| ае еу Оше costly damage. 


Mini-Panel is the miniaturized early warning 
system that helps you spot problems that 
develop while you drive. (Unlike traditional 
warning lights that don’t go on until it’s 

too late.) Catch those problems early, and 
you'll save yourself a lot of grief, as well 
as expense 

Each gauge serves an important 
function, enabling you to monitor 
electrical, cooling, and oil pressure 
systems at a glance. 

Mini-Panel is so compact you can 
mount it on top of your dashboard— 
without obstructing your view of the road. 
It's easy to install* with no drilling or 
bolting. No unsightly wires, so you have 

a professional-looking installation. 

You'll find Mini-Panel at auto supply stores and 
the automotive section of leading retail stores. 


STEWART-WARNER 


We'll send name and address of your nearest dealer, 
CALL TOLL-FREE 800-621-5199. IN ILLINOIS 800-972-5855. 


*Mini-Panel 
fits US. made 
АМС, Chrysler, 
Ford and GM 
vehicles, adapters 
are available for 

most imports. 


Datsun Volkswagen AMC Subaru 
DIMENSIONS (inches) King Cab Pickup Eagle DL 4WD AMC EAGLE 
Brakes ...............  Disc/drum, power Оїѕс/бгит Disc/drum Disc/drum | |; 
Brake swept area (sq. їп. паа. n.a. 329 n.a. NI 
Fuel tank (gal.) . . 13.2 15.0 22.0 119 
Trunk space (cu. ft. = = 11.0 12.0 
Liftover height (in.) 26.4 21.0 n.a. n.a. 
Curb weight (Ibs.) 2540 2046 3575 2170 
FIR weight distribution (%) 58/42 63/37. n.a. 59/41 
Basic price . . veers $5689 $6070 $7815 $5498 | 
Price as tested ......... $6858 $6307 $10,060 $5799 
Major options on testcar.. SL package $500, Мопе over $100 A/C $560, AM/FM Мопе over $100 
chrome step bumper stereoltape $335, I 
$119, AIC $550 power windows & 
door locks $314, 
sunroof $195 
TEST RESULTS. 
Acceleration (sec.) 
0-60mph........... 158 158 157 207 
25-70mph.......... 183 19.6 185 19.9 
Brake test (соо!) 60-0 mph 
Stopping distance (ft.).. 222 147 149 171 
Pedal pressure (Ibs.) . . . 37 35 80 75 
Disc temperature (°F) 191 215 114 331 
Brake test (hot) 60-0 mph 
‘Stopping distance (ft.) 200 152 191 180 
Pedal pressure (lbs. ... 38 150 150 65 
Disc temperature (Р)... 686 680 774 843 
Interior noise @ 60 mph 
Lissa 7h 79 n 78 
Handling test (mph): 54.5 58.2 56.5 63.0 
Maneuverability test (mph) 27.2 276 27.6+ 27.6+ 
TEST CONDITIONS: Ambient temperature, 48°F; relative humidity, 72 percent; barometric pressure, 29.92 inches Hg 
“Safety considerations have dictated a change in our track-testing procedures. If a car is capable of exceeding our min- 
imums for a "5" rating in either the slalom (maneuverability) or high-speed lane-change (handling), further testing for 
higher speeds will not be performed. Test results printed 27.6+ and 65+, respectively, will indicate this has oc- 
curred, 
Performance comparison with selected 1979 models 
Mpg (city Accelera- Brakes ^ Handling Maneuver- Noise @ 60 
driving)’ tion 0-60 60-0 (тр фы mph (SBA) 


mph (sec.) mph (hot) 
(t) 


within vehicle pairs are 


1979 Subaru Brat 4WD 4 25 19.6 180 60.0 30.1 73 considerable. Eagle is 30 inches longe 
. r 

1979 Te R5 4Wi E 3 

379 Toyota SRB АМО 4 17 174 151 58.2 28.1 74 than Subaru, more than half-again as 

1979 Ford Courier 4 22 145 170 582 28.6 76 heavy. Datsun King Cab is 17 inches 

1979 Plymouth Arrow pickup 4 21 12.3 167 60.0 27.6 72 longer than VW, 500 pounds heavier. 


Sharpens, polishes, cleans, grinds 
IN ON E * , metal, wood, some plastics. 


The ingenious combination of a 
quiet-running, 5” disc sander and 1" 
wide x 30" long sander-belt makes 
this the most useful power tool you'll 
ever own. 

The disc handles rough sanding 
and shaping. The belt sander takes 
care ofthe finishing. 

3" throat depth, easy belt adjustment $ Large tilting table, adjustable miter 
make inside sanding simple. Has a platen gauge for sanding accurate angles. 
that provides a rigid sanding surface if you 
need it but removes for flexible belt sanding. 

Great tool if you don't have a workshop. 
Great tool if you do. Available wherever 
fine powertools are sold. 

Dremel, Division of Emerson 
Electric Co., Racine, WI 53406. 


YOU'LL NEVER ` 
RUN OUT OF 
USES FOR IT. — ""^ 


Al а a 
Compact. Welghs justi bs. 
Only 15" high x10" x 4". 


DREMEL 


PScar test & driving report 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0, 


Datsun 
Pickup 


— ی ی ج‎ O > د – ت‎ King Cab 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Visibility 
Entry/exit ease 
EPA economy 
Ride comfort* 


*Authors' opinion 


Volkswagen 
юш юкә © л кә © > уршы 


Mini-pickups 


— VW challenges the leader 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY JOHN KEATING 


There are two new faces in the pickup 
market this year: Volkswagen’s new 
Rabbit-based model and Datsun’s re- 
styled 620. Both are compact gas sav- 
ers, but different in important ways. 

The VW Pickup is the smallest of 
the mini-haulers. Its front-wheel 
drive and unit-body construction are 
unique. From the doors forward, it’s 


almost an exact duplicate of the Rab- 
bit. That means that front body pan- 
els, suspension parts, and drive-train 
components are widely available. 
Also, if a mechanic can work on a Rab- 
bit, he can take care of any major 
problem with the truck. 

Datsun's 620 King Cab is one of the 
biggest of the mini-types, and features 
exceptional space inside the cab, It 
has the traditional frame-and-body 

Continued 


General, light-duty hauling is just right 


for mini-trucks like the Volkswagen Pick- 
up (foreground) or Datsun King Cab 
(background). Both vehicles haul respect- 
able payloads, give good fuel economy. 


FIRESTONE 
ALL TERRAIN 


When you break out of the weekday 9 to 5 
and into the great outdoors for a weekend of 
relaxation, you want tires on your truck that'll 
take you almost anywhere you want to go and 
get you back... in style. 

Get a set of Firestone All Terrains. 

Firéstone built the first All Terrains for the sand 
and rocks and heat and hell of Baja, the grand- 
daddy of all offroad racing. What we leamed 
at Baja about tread and traction and tough- 
ness helped prove the performance of the All 
Terrain Tires you'll find at your Firestone Dealer. 

Before nex weekend,bolt on a set of Firestone 


B All Terrain tires, or for extra traction, All Terrain 


1/Cs. They're not only tough, they're downright 


f good lookin’ with big,bold,raised white letters. 


Almost anywhere you want to go, they'll get 
you in and get you out and look good doin’ it. 


FOR YOUR 


GETAWAY TRUCK. 


FAECSCOWS 
ALLTERRAIN 


The Getaway Stones 


Remember, the performance of any tire is affected by inflation pressure, 
load, wear and operating conditions. 


| 
| 
| 
! 


King Cab leans heavily during low-speed 
maneuverability test. Even so, it nearly at- 


Rabbit's double-walled bed isn't suscepti- 
ble to bumps and dents from shifting car- 
go or careless loading. 


PS car test & driving-report 


construction, plus front engine and 
rear drive. Side-mounted, fold-down 
jump seats in the rear of the cab can 
hold two extra passengers, or that 
rear compartment can be used to haul 
items that need extra protection. 

Fuel economy, a top feature of the 
mini-pickups, is excellent in both, al- 
though our test VW didn’t do as well 
as the Rabbit sedan, which is very 
similar. The economy isn’t achieved 
with magic, though. There’s a catch, 
and it’s a big one—especially if you 
need a high carrying capacity. 

Volkswagen rates the Pickup for a 
payload of 1106 pounds, sufficient to 
put it in the half-ton class. But here’s 
the catch: The payload includes the 
weight of the driver, passenger, and 
any extra options on the vehicle. If 
you and your passenger each weigh 
150 pounds, that reduces the cargo ca- 
pacity to 800 pounds. 

Datsun’s King Cab has the same 
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qA 


tained top rating, missing the threshold 
for а “5” by just 0.4 mph. 


and hot-brake panic stops were long, 
nearly earned “very poor” rating. 


problem, but is rated at 1400 pounds. 
Add the same 300 pounds and the pay- 
load sags to 1100 pounds. Check these 
figures carefully before buying any 
mini-pickup. 

In most cases, small trucks carry an 
average load easily. If there is a mar- 
ginal overload, however, all kinds of 
disadvantages can crop up: poor fuel 
economy, bad handling, slow accelera- 
tion, and high stress on the drive 
train. In general, big pickups will take 
an overload with fewer problems. 


Volkswagen Pickup 


This American-designed and -built 
vehicle is radically different from the 
others in its class. Its unit-body con- 
struction is one big difference, and re- 
sults in a solid connection between the 
cab and cargo box. The box itself is 
made with double walls for added ri- 
gidity. Underneath, the rear suspen- 
sion’s beam axle and leaf springs are 


EPA fuel mileage (mpg) 


Datsun Volkswagen 
King Cab Pickup 

Highway 32 32 

City 25 23 

Calif. city 23 22 


PS fuel-mileage tests 
(steady-state mpg) 
35 mph 
55 mph 


38.0 
27.9 


25.8 
23.6 


different from the Rabbit’s indepen- 
dent setup. 

While the cab is taken directly from 
the Rabbit, interior room is a problem. 
The reclining bucket seats lean back 
only a couple of inches, restricted by 
the proximity of the rear window, and 
do not relieve the comparatively 
cramped leg room. The instrument 
panel is taken directly from the Rab- 
bit, which means a simple layout with 
basic information only. 

Our experience tends to confirm 
VW's claims that the front drive does 
not adversely affect traction with 
most loads. With two passengers and a 
260-1Ь. load, VW claims superior trac- 
tion to conventional rear-drive pick- 
ups 93 percent of the time. Only when 
the cargo box is loaded to capacity do 
the front wheels lose some traction, 
and then only a fraction. The unusu- 
ally high front/rear weight bias en- 
sures full traction under virtually all 
driving conditions. 


Datsun King Cab 

Theoutstanding feature ofthe King 
Cab is its added room behind the 
seats. The extra two feet or so of space 
is just right for carrying groceries, 
parcels, or valuable cargo. The unique 
jump seats mounted in that rear area 
are neat, fold flush with the sides, and 
turn the Datsun into the most versa- 
tile of the small pickups. 

Other conveniences are not ignored. 
The rear side windows swing open for 
better ventilation, the tailgate has a 
one-hand release latch, and the spare 
cranks into place with little effort. 

Driver and passenger room are 
about the best you'll find in the mini- 
pickup field. There is plenty of leg 
room and lots of head room. 


Our picks 

I like the extra room and convention- 
al layout of the Datsun. It appears 
huskier, will carry a bigger load, and 
&ot better fuel economy for us than the 
VW.—J. D. 

For light-duty work, either pickup 
should be fine. My slight preference is 
for the better-riding, better-handling 
Volkswagen —but a five-speed, which 
should give better economy.—E. J. 

For specs and test results, see page 42 


Classic Motor Carriages, the world’s largest 
manufacturer of Replicar assemblies provides 
the project; then you achieve the elegant result. 

Your Ford or VW components convert into 
the dazzling replica of the famed 1929 Mercedes 
SSK, over $1,000,000 has been spent in 
engineering research to enable Classic Motor 
Carriages to produce the finest Replicar REPRODUCTION OF ACTUAL GAZELLE POSTER 
assembly available. ..“The Gazelle.” Turning a ORDER YOURS TODAY! SEE COUPON BELOW 
wrench, tightening a bolt will convert the components into your creation of elegance. 

Day-by-day, the transformation takes shape and when your project is completed you 
will have the pride of achievement that only you can know. You will be driving your 
“Gazelle” with the satisfaction that only a courageous few can experience. Only then 
will you believe how easy and rewarding it is. You have created a masterpiece using 
ordinary tools and average mechanical skills. “The Gazelle” has been custom designed 
for you...by you. The Gazelle is also available as a completely finished handcrafted 
motor саг. Write us for complete details. 


| Classic Motor Carriages, Inc. ТА 
200 South Federal Highway, Hallandale, FL. 33009 

Telex: Replicar HALA 5 5/Tel: (305) 456-1500 

Name 


Address 


City State Zip 
Home phone Office phone 
Enclosed is $3.00 for your 20 page color Enclosed is $20.00 for assembly manual 


talog, full information & consumers buying plus 20 page catalog; full information & con. 


guide sumers buying guide Ford vw 
For even more information, be sure to send Enclosed is $5.00 for full color brochure 
for our manual describing the easy step by and all pertinent information for the hand 
step assembly of the Gazelle as well as many crafted, fully-finished Gazelle 
interesting facts and information. The cost of Г) Enclosed is $5.00 for 24" x 36" full color 
the manual will be credited to any purchase. Gazelle poster GAZELLE 
Mailthis ! Please charge my: O Master Charge OWNERS 
coupon today Bank Americard/Visa REPORT GAS 
to begin one American Express а Exp. Date MILEAGE OF 
of the most i Factories and Sales Offices throughout the World. 
exciting 
Parents ае PER GALLON. 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Mower Maintenance. How often 
should the oil in lawn mower crank- 
cases be changed? Would it harm the 
mower if I left the same oil in the engine 
from one fall season to the next? 


M.H., Cleveland Heights, OH 


Preventive maintenance practices are 
the key to long equipment life. Frequent 
oil changes in all types of engines will 
help prevent wear and deposit buildup 
on moving metal parts. We suggest 
changing the oil every fall and spring in 
all lawn mower crankcases, as well as 
at least once during the summer or 
every 25 hours. If the oil is left in the 
engine in the fall, corrosion and bear- 
ing damage could result. 


Short Takes. I am retired and drive my 
65 only about 40 miles a month. Is it 
really necessary to change the oil in this 
engine as often as every 3 months? 

T. B., Wakeeney, Kansas 


Since short trip driving generates the 
most corrosive acids, plus water and 
fuel dilution in the crankcase, all car 
manufacturers. recommend. changing 
oil at least every 3 months regardless of 
low mileage. 


Two-Cycle Tips. I’m confused as to 
what the proper mix ratios are for two- 
cycle engines. Can the same oil, such as 
Pennzoil Outboard Oil, be used at a 50 
to 1 ratio and a 25 to | ratio? 


V.H. Y., Amanda, Ohio 


Pennzoil two-cycle oils, such as Pennz- 
oil Outboard Oil, can be mixed in ratios 
as low as 8 to 1 and as high as 50 to 1. 
For proper lubrication protection of 
your engine, it is essential that you al- 
ways follow the mix ratios as outlined in 
your owner's manual. The major cause 
of most two-cycle lubrication failures is 
the result of improper mixing of 
gasoline and oil. Burning too rich a 
mixture may cause plug fouling and 
smoking. Burning too lean a mixture 


can cause galling and scuffing of the 
engine parts. Be sure that you mix in 
proper proportion and that you thor- 
oughly agitate the mixture of oil and 
gasoline. 


On Second Thought. I'd like to offer 
another answer to a question in your 
1980 column which regarded a 
ng noise from a car engine on 
idle that leaves upon acceleration. In 
my 40-plus years as an auto mechanic, 
I've found that such a whistling noise is 
often caused by a high vacuum leak past 
a carburetor gasket either between sec- 
tions of the carburetor or between the 
carburetor and manifold. The noise 
leaves upon acceleration because at that 
moment the vacuum in the intake man- 
ifold drops. The noise returns when the 
intake manifold vacuum is the 
greatest — which is on the idle. 

EC.C., Yates Center, KS 


Thank you for sending the above infor- 
mation. I'm sure our readers will be in- 
terested in the additional suggestion. 
We appreciate your taking the time and 
effort to write us. 


Dune Buggyin'. What type of oil 
would you recommend 1 use in my dune 
buggy with a 73 Pinto engine? I plan to 
use the buggy for hill climbing and in 
very hot weather. Would a 10W-30 do 
the job? 


S.L. V., Fremont, CA 


We recommend that vou use a higher 
SAE grade of oil than I0W-30. For your 
type of driving conditions we recom- 
mend Pennzoil Multi-Vis 20W-50. This 
oil is a good choice since it will provide 
you with the protection of an SAE 50 oil 
when hot, and the fast oil flow and en- 
gine starting of a 20W oil during cool 
weather. 


And Away We Go. Is it true that it's 
good for my car's engine to warm up a 


couple of minutes before driving off? I 
live near Houston where the weather is 
warm most of the year. 


T. W.F., Humble, Texas 


Regardless of the season, the best prac- 
tice when starting your automobile cold 
is to drive off at moderate speeds as 
soon as the oil pressure indicator light 
or pressure gauge indicates normal oil 
pressure. After a few miles of moderate 
speed driving, the engine will be up to 
normal operating temperature. Allow- 
ing a cold engine to idle can increase 
water and fuel dilution, as well as 
harmful blow: y е acids into 
the crankcase oil. When the engine is 
put under moderate load it comes up to 
operating temperature as quickly as 
possible. 


Testing 1-2-3. If a motorist suspects 
there is water in his crankcase oil, is 
there a simple procedure that can be 
used to test for it? 


G.P., Rosedale, New York 


There is a quick test you might like to 
try. First, heat a clean, empty metal 
can. Then, remove the can from the 
heat and carefully pour a sample of the 
oil into the can. If water is present, it 
will sputter and crackle-like putting 
water in a hot skillet. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us а few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 90 Years 


DETROIT REPORT 


By JIM DUNNE 


Mini-Mustang/Capri 


Ford will build a mini-Mustang/Capri ver- 
sion of the Escort/Lynx, using the same 
basic chassis and drive train. To call it a 
Mustang or Capri would be a little unfair, 
but the concept is identical: a small, fuel- 
efficient car with all the flair and excite- 
ment of other sporty cars. The new coupe 
(photos below) will look radically different 
from the sedans and station wagons in 
the Escort/Lynx lines. Front-end styling 
will feature an eye-catching, low, sloping 
hood line and no grille. Instead, there'll be 
a couple of low air scoops surrounded by 
body-colored plastic frames. The four- 
place sportster will be introduced in sev- 


eral months, ahead of the four-door Es- 
cort/Lynx. Along with front drive and high- 
efficiency engines, the cars will have lux- 
urious interior trim, to make them even 
more attractive to big-car owners moving 
into the small-car market for the first 
time. 


Pinto/Bobcat extension 


Just before the last Pinto and Bobcat were 
scheduled to roll off the assembly lines 
last spring, Ford decided to keep building 
them for a few more months. The 11-year- 
old design won a reprieve because of the 
big swing away from large cars and to- 
ward fuel-efficient types. The company 
believes there is still a demand for a Pinto/ 
Bobcat-type car, and that it will continue 
as a strong seller in spite of the introduc- 
tion ofthe Escort/Lynx. The Pinto/Bobcat's 
continued sales strength in the face of bad 
publicity clinched the matter. In the first 
quarter of this year, Pinto even outsold 
the big Ford by a slight margin. Company 
planners believe that Pinto and Bobcat are 
sufficiently different from the smaller 


front-drive Escort and Lynx to justify the 
extension of production and the tempo- 
rary side-by-side selling of the two sub- 
compact series. 


GM's gas turbine 


Until now, General Motors and others 
have been trying to build gas-turbine en- 
gines with fuel economy to match V8's. 
But designers must now start all over, set- 
ting their sights on smaller engines. In 
conjunction with Corning Glass, Carbo- 
rundum, and GTE Sylvania, GM is cur- 
rently working on a project for DOE to 
produce a 3000-pound car with 42-mpg 
fuel economy. It's a five-year project that 
involves five GM divisions: Detroit Diesel/ 
Allison, Pontiac, Hydra-Matic, Delco, and 
Harrison Radiator. Gas turbines are ex- 
pected to be the cleanest-running power 
sources (next to electric motors) and will 
have the ability to use a variety of alterna- 
tive fuels. 


GM's overdrive automatic 


General Motors will follow Ford's lead by 
offering a four-speed overdrive automatic 
transmission on 1981 models that is sim- 
ilar to that introduced on the big Fords in 
1980. The features of the GM unit are al- 
most identical to the Ford's. It has three 
forward shift positions—low, third, and 
fourth—with third gear the normal high- 
gear ratio, 1:1. Fourth gear is a 0.67:1-ra- 
tio overdrive, which means that engine 
revolutions are cut by one-third in top 
gear. Fuel savings all come in highway 
driving, and could amount to three or four 
mpg. The four-speed will be available 
only with V8 engines used in big-car 
lines. 


Air bags: Mercedes first 


Mercedes-Benz will have air bags stan- 
dard for front-seat occupant protection 
starting with the 1982 model. Other auto 
makers will generally use passive belts to 
meet federal regulations for passive pro- 
tection, except in a few remaining six-pas- 
senger models that will have air bags. The 
Mercedes announcement is even more 
surprising because all of its cars seat only 
two passengers up front, a setup ideally 
suited for the much less expensive pas- 
sive belts. 


PROCO change-up 


Ford's project that put 74 test cars on the 
road with experimental PROCO V8 en- 
gines has been caught off base. The cars 
are running, but hardly had the test begun 


when Ford announced that the PROCO V8 
would not be produced. Instead, any fu- 
ture production PROCO engines will be 
four- or six-cylinder types. The reason: 
The V8's won't fit under the hoods of the 
front-drive cars Ford plans for the latter 
half of the 1980's. The engine promises a 
25 percent improvement in fuel economy. 
But its expensive fuel-injection and relat- 
ed systems need extensive on-the-road 
proving, so testing continues. Ford still 
plans to have PROCO in production by 
1983, but V8's are now completely out of 
the picture. 


Chromed-plastic bumpers 


They look just like the steel-and-chrome 
types, but newly developed chromed- 
plastic bumpers are lighter and can be 
built in any shape. Best of all, they'll take 
bending without harm to the chrome sur- 
face. They've been a dream for 15 years or 
longer, the last step in advanced bumper 
design—lightweight, yet strong and at- 
tractive. The latest development involves 
a plating process that allows the chrome 
to flex with the plastic without cracking, 
which has been a tough problem, since 
the chrome is metallic. At last one auto- 
motive supplier has the answer now, and 
others are getting their formulas ready, 
too. Look for the new bumper to show up 
on 1982 models, and to relieve the mono- 
chromatic look of some of today's sporty 
models. 


Chevrolet's V4 


Taking a cue from Buick—and going a step 
further—Chevrolet plans to build a V4 en- 
gine that will be a chopped version of the 
V6 now used in Citation. Its 60-degree de- 
sign will be easier to squeeze under the 
hood of small, front-drive cars. By chop- 
ping off two cylinders, Chevy will dupli- 
cate the technique used by Buick in build- 
ing the 231-cu.-in. V6 from its 350-cu.-i 
V8. The displacement of the V4 will be in 
the two-liter (120 cu. in.) range, and Chevy 
plans to use it in its Chevette- and Monza- 
size vehicles starting in 1983 at the earli- 
est. 


Chrysler retrenches again 


The ambitious plans Chrysler submitted 
to the federal government as part of its 
original recovery program are being 
trimmed back. The plans, revealed as part 
of a new loan application, say the compa- 
ny will have only two major body lines in 
the mid-1980's, instead of three. They will 
be Horizon/Omni and the all-new K-body 
lines, Reliant and Aries, which go on sale 
in September. But Chrysler will still have 
bigger cars. A stretched version of the K- 
body will eventually be built to provide 
new full-size cars. That means that all of 
the company's cars will have front drive. 
The reassessment is due to lagging sales 
of 1980 cars, and the probability that 
the current full-size lines will not be 
big moneymakers in the coming months. 
In other words, Chrysler plans indicate 
that, for the next few years, the firm 
will be settling for a smaller share of the 
market with a tighter, more manageable 
model lineup. йз) 
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ADVENTURES IN ALTERNATE ENERGY 


Abimonthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


In Denver — 


Trombe-wall 


ORIGINAL 
HOME 


solar 
WALL 
SYSTEM 


Pario DOORS 


retrofit 


By RICHARD STEPLER 


John Gishpert’s family has lived in its 
Denver home 17 years. In that time 
the family has grown from four mem- 
bers to six, and the home has been in- 
creased in size by 30 percent. At the 
same time Gishpert has seen his nat- 
ural-gas consumption for space and 
hot-water heating drop by 19 percent. 
How did he do it? 

“Our original home had R-10 insu- 
lation in the attic,” reports Gishpert. 
“We added storm windows and doors 
the first year. Later, we increased the 
attic insulation to R-30 and set back 
the thermostat from 72 to 68 degrees.” 
Gishpert’s careful records show the 
thermostat setback resulted in a 13.2 
percent energy saving, and the added 
insulation reduced energy consump- 
tion by 5.2 percent. (These and other 
no- or low-cost energy-saving ideas 
are detailed in the booklet offered at 
the end of this article.) 

But the real proof of Gishpert’s ded- 
ication to reducing his energy use is 
that he’s done it while expanding his 
home with a spacious 20-by-30-foot 
family room (see floor plan, above 
right). Gishpert incorporated several 
energy-conserving features in this 
room; the most important is a ther- 
mal storage, or Trombe, wall. The 
wall is constructed of eight-in.- 
thick concrete blocks filled with a con- 
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John Gishpert stands in front of three double-glazed patio doors 


crete-pea-gravel mix. Outside, the 
blocks are painted black and glazed 
with patio doors (see cross-sectional 
drawing). The slight reduction in ra- 
diated and conducted heat transfer 
caused by the wallboard is more than 
offset by the improved appearance, re- 
ports Gishpert. A window in the wall 
cuts down on its thermal storage ca- 
pacity, but the trade-off was justified 
for the sake of a view. 

The system operates by natural cir- 
culation: Cold air falls, entering 
through vents placed at the bottom of 
the wall. In winter, the solar-heated 
air is vented back into the room via 
high return vents; in summer, outside 
vents are opened to duct the heated 
air outdoors. How well does it work? 

“During cold winter months when 
outdoor temperature fell to zero de- 
grees, room temperature never 
dropped below 65 degrees,” says Gish- 
pert. "When the summer outdoor tem- 
perature soared to nearly 100 degrees, 
the family room never went over 85 
degrees. And the air in the collector 
was never below 20 degrees in winter 
or above 94 degrees in summer," he 
adds. us 


FOR MORE INFORMATION 

John Gishpert will reply to readers' questions if they аге 
accompanied by a stamped, self-addressed envelope. A 
booklet, “Cost-Effective Solar Energy and Conservation 
(190 No-Cost and 89 Minimal-Cost 
Do-it-Yourself Solar Wall Desigi 
$595, Address: 2898 So. Ingalls Way, Denver, Colo. 


cavities FILLED 
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FOUNDATION WALL 


framing for doors, and black-painted masonry wall are visible 
in construction photo (right). See drawings for more detail, 


that cover Trombe wall on south side of family room. Window, 
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D COURIER 
The Gas Mileage Champ 
of the best-selling compacts. 


Ford Courier is the gas mileage champ of the 
best-selling compacts. Up to 29% betterthan the ^ e 
competition. Courier's EPA rating is better 
than Datsun, better than Toyota, better than 
Chevrolet LUV. And Courier beats the compe- 
tition for the fourth straight year! Courier's built 
tough, too. With rugged ladder-type frame, 
6-leaf progressive rear springs, standard front 
stabilizer bar, and power brakes...2L and 
optional 2.3L engines. And see your Ford Dealer 


for full details on Рогаѕ g н. 
new corrosion perfora- > oad. 
tion warranty. It’s a ФУ А 


no-cost 36-month 
limited warranty that 
excludes exhaust sys- 
tem components. Ask 
about Ford’s Extended 
Service Plan, too. 


жи Courier 

Sport Group. 
Package includes 
plaid buckets, 
woodtone 
instrument panel, 
sport steering 
wheel, gauges 
and carpet. 


Free Wheeling Courier. Custom-ordered look. 
Black-painted GT bar and push bar. Add “В” Package for 
tape stripes, cast aluminum wheels and RWL tires. 


For big loads. 


OFFICIAL 1980 EPA RATINGS SHOW 1400-Ibs. payload rating, 
BEST MPG RATING LONGEST RANGE 7-ft. box option. 
EPA EST. HWY. EST. EST. MILES HWY. MILES 
FORD COURIER 27 37 473 647 
BETTER THAN TOYOTA (2? 28 G38) 451 


BETTER THAN DATSUN @ 32 (423 541 FORD 
BETTER THAN LUV Q5 35 (825) 455 
Use estimates for comparison. Your meas and range may differ depending on speed, distance and 

weather. Actual hwy. minaga and range wi И probably be less than estimated. Fuel tank capacities (gal.) FORD DIVISION ФСГ» 
for LWB models. Courier 17.5, Toyota 16.1, Datsun 16.9, LUV 13.0. Calif. estimates lower. 


Light, smoo 
x =нген 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. $ 06: 15 mg. “tar”. 1.1 mg. nicotine, 100": 16 mg. "tar" 
otin arette by FTC method. + 


PS|Whats News 


Popular 


С lence 


A few months back, one of our editors got 
an intriguing phone call from an enthusi- 
astic young architect named Ralph Mer- 
rill. Merrill, a self-confessed ardent admir- 
er of PoPULAR SCIENCE, said he was building 
an ultra-energy-efficient home for himself 
and his family near Salt Lake City, using 
techniques and materials he first read 
about in his favorite magazine. In fact, 
said Merrill: "As a long-time subscriber of 
POPULAR Science, | have found the maga- 
zine very helpful in conceiving this entire 
project as well as using it directly and indi- 
rectly in professional practice. | could say 
that just about everything in this house 
has been treated at one time or another in 
POPULAR SCIENCE, and | could cite an article 
in each case. Part of my research tech- 
nique was to review every issue for the 
last seven years..." 

The house Merrill went on to outline 
sounded so promising that we sent Rich- 
ard Stepler out to Salt Lake City for a first- 
hand report. "What impressed me,” re- 
ported Richard, "was the amount of care- 
ful planning and thought that went into 
every detail of the house from the ground 
up. From the insulated wood foundation 
[PS, Sept. '72] to the first-in-the-U.S. Israe- 
li-made solar collectors on the roof [PS, 
April '79], Merrill has certainly done his 
energy-saving homework.” 

This month's cover features Merrill's 
home in a painting by Dean Ellis that cuts 
away the house to reveal some of its fas- 
cinating energy-saving details. You can 
read more about these features and oth- 
ers in the article "PS Energy House," be- 
ginning on page 70. 


ROVAC progress 


Back in December 1970, we reported that 
a graduate student at Purdue had devel- 
oped an air conditioner that worked with- 
out refrigerant. Tom Edwards, the stu- 
dent, called his development ROVAC, and 
we've done several additional articles 
through the years as development of the 
project continued. 

It's been an uphill battle. A lot of people 
just can’t believe an air conditioner can 
work without a refrigerant. But the inven- 
tor, now Dr. Tom Edwards; chairman of 
the board of ROVAC Corporation, has re- 
ceived some powerful support. The EPA 
has tested ROVAC and found that it is 
technically feasible and offers a viable al- 
ternative to fluorocarbon air conditioners. 


Fluorocarbons, of course, are suspected 
of contributing to the destruction of the 
Earth's ozone layer, which could have se- 
rious consequences. Dr. Edwards said he 
was gratified by the finding, and would 
continue working to try to get the auto 
makers and other industries to switch 
over to his system. 


Help for inventors 


We get scores of letters from people who 
have invented something and want help 
getting it patented, marketed, or other- 
wise placed on the road to development. 
Now the American Patent Law Associa- 
tion has launched a program to give just 
such help. The association has prepared a 
booklet on the subject that will be sent to 
anyone requesting it for a small charge. In 
addition, the association will supply the 
name of a patent attorney who will give 
up to a half hour of free consultation to 
anyone asking for it. For more informa- 
tion, write Michael W. Blommer, Esq., Ex- 
ecutive Director, American Patent Law As- 
sociation, Inc., Suite 203, 2001 Jefferson 
Davis Highway, Arlington, Va. 22202. 


The zinc-chloride connection 


The big problem in electric-car develop- 
ment is the battery. The standard lead- 
acid battery is simply too heavy and 
doesn't store enough energy. Thus, 
present electric cars can usually go only 
about 50 miles between charging and 
must move at a sedate pace. Besides, sev- 
eral thousand dollars worth of lead-acid 
batteries must be replaced every couple 
of years. 

Last fall, General Motors announced the 
development of a zinc-nickel battery that 
could give a car a range of 100 miles at 
speeds up to 50 miles an hour. Since that 
time, some people have been expecting 
GM to bring out a light battery-powered 
car as early as 1984. 

Now, Gulf and Western Industries says 
it has developed a zinc-chloride battery 
that will take a car 150 miles at speeds of 
60 and above. And, the company says, the 
battery will be good for 150,000 miles. 
Gulf and Western hastens to add that the 
battery won't be ready for commercial use 
for a couple of years. This implies that 
there are still a few technical problems 
that haven't been overcome. But it also 
gives some hope that a really practical 


electric car may not be quite so far in the 
future as some have feared. 


Bargain flywheel 


Dr. David Rabenhorst of Johns Hopkins 
predicted some time ago that you might 
someday store energy from solar cells or 
a windmill on your roof in a spinning fly- 
wheel buried beneath your home [PS, 
Јап.). Such a flywheel, suspended on 
magnetic bearings, would last indefinite- 
ly. Butto make it practical, he said, the ini- 
tial cost would have to be no more than 
$50 per kilowatt-hour of storage 
capacity. 

Now, Dr. Rabenhorst's applied-physics 
laboratory has just completed a two-year 
study for DOE, during which he built and 
tested a number of high-technology fly- 
wheels. And, Dr. Rabenhorst concluded, 
production flywheels of the kind he built 
can now be made for less than $50 per 
kilowatt-hour. Perhaps the era of flywheel 
power is about to be launched. 


Geothermal space heating 


The Department of Energy has an- 
nounced the first successful operation of a 
new geothermal heating system. It was 
installed at the YMCA in Klamath Falls, 
Ore., and is one of 25 projects in DOE's 
$25 million program to demonstrate that 
geothermal heating is technically and 
economically feasible. The Y extracts 146- 
degree-F water from a 1400-ft. well and 
reinjects used 141-degree water down a 
2000-ft. well about 600 feet away. The Y 
expects to spend less than $2000 for elec- 
tricity to run the pumps during 1980; for- 
merly it spent that much in a single month 
for gas heat. 

DOE thinks the potential for geothermal 
space heating is enormous, pointing out 
that 35 million people in the United States 
live within 50 miles of a source of geother- 
mal energy. Depending on temperature, 
geothermal hot water can be piped up to 
about 50 miles. 


Оу __ 
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Success in the quest for 
machines that 
talk...and listen 


Here at last: computers 
that converse, pinball 
machines that insult you, 
and TV sets that respond 
to your voice alone 


By ROBERT GANNON 


* At Continental Can's Chicago 
plant, an inspector carefully mea- 
sures the thickness, strength, and curl 
of a beer-can pull-ring as he speaks 
the numbers into a bobbing, head- 
mounted mike. Off to the side, a com- 
puter listens, flashing the figures onto 
a screen for verification. Whenever 
the sizes are out of tolerance, it 
squawks. 


® At the Play-A-Way Arcades in 
State College, Pa., 15-year-old Una 
Barry, disgusted as she loses once 
again, slams her fist against the side 
of a pinball machine named Gorgar. 
As a last insult, in a voice full of hate, 
the machine speaks: "Gorgar beat 
you!" 

* Johnny Carson waves goodnight 
and, in Omaha, a woman in bed tells 
her Toshiba television set to turn off. 
"Okay," it answers, and does. Next 
morning, her seven-year-old son 
sneaks in to watch TV. But the set 
won't turn on; it doesn't recognize his 
voice. 

Since a decade before 2001's Hal 
sparked the world's interest in con- 
versing with computers, acoustic en- 
gineers have been trying to make the 


concept work. Now, suddenly, in just 
the past year, voice-processing equip- 
ment finally is gathering steam. 

Look into the field and you begin to 
see applications everywhere—from 
the important (wheelchairs that re- 
spond to voice commands) to the triv- 
ial (clocks that wake you with a 
cheery "Good morning") from 
$50,000, voice-actuated, factory 
equipment that slashes production 
costs by a third to Heuristic's $299 
unit trained to respond only to you. 

The field divides neatly in two. On 
the one hand are machines that listen: 
United Parcel sorters, for instance, 
that zip packages into the right trucks 
as workers read destinations aloud. 
Or credit-card verifiers that listen to 
the user stating his name, then com- 
pare the sound to a voice remembered. 
Or doors that unlock only when family 
members ask them to. 

On the other hand are gadgets that 
talk: Texas Instrument’s new $325 
translator, for instance, and Telesen- 
sory System’s $400 talking calculator 
for the blind, or aircraft prototypes 
that yell at pilots when they forget 
something vital. 

In both speaking and listening ma- 
chines—opposite sides of the same 
coin—enormous problems have been 
overcome, and substantial ones re- 
main to be solved. And it’s been a 
tough road. Back in 1969, in fact, pros- 
pects looked so dismal that one expert 
asked, “Should people continue work 
toward speech-recognition by ma- 


Printed text into synthetic speech: Cecil 
H. Coker of Bell Laboratories Acoustics 
Research Department, at a computer con- 
sole, demonstrates a new method for pro- 
ducing synthetic speech directly from 
plain English text fed into the computer. 
The screen shows a simulated vocal tract 
that changes as the computer speaks. 


chine?” In a long, bitter letter to the 
Acoustical Society of America’s Jour- 
nal, John Pierce, then with Bell 
Labs, likened speech-recognition to 
“schemes for turning water into gaso- 
line,” and noted that “the possibility 
of directing a machine by spoken 
instructions has gone downhill.” 

That was only 11 years ago. Today 
hundreds of machines are being di- 
rected by voice, and a great number of 
them are talking back. 


Big and small talk 

Of the two fields, speech synthesis is 
by far the easiest. One way to “create” 
speech is simply to record individual 
human words, and when you want 
them, string them together. It works, 
but it’s slow; the speech doesn’t sound 
much like speech, and searching for 
whole words wastes far too much time 
to be practical. 


A similar method is to call up pre- 
recorded phrases—and that is the sys- 
tem being used in a Stanford Univer- 
sity foreign-language teaching project 
just getting under way in Palo Alto. 
Great for teaching languages, per- 
haps, but only a relatively few phrases 
can be stored among the millions that 
are possible. 

A better way is to record words, 

then to digitally code the waveforms. 
For playback, a computer simply pulls 
the coded words from storage in the 
right sequence, then decodes them. 
. That’s the method the phone compa- 
ny uses when you hear [conventional 
recording]: “The number you have 
dialed has been changed to [now syn- 
thesized] 8-6-5-4-7-4-1." 

The result is speech that sounds 
weird—choppy and unnatural. Never- 
theless, for many applications, only 
clarity matters, inflection doesn’t. For 


instance, some telephone installers on 
long, complicated jobs now follow the 
directions of a synthetic voice from a 
belt-carried cassette. A computer not 
only designed the wiring system but 
worked out the best hookup sequence. 
And now it directs the worker, and he 
doesn’t care whether it sounds human 
or not. 

You wouldn’t confuse Texas Instru- 
ments’ Speak & Spell voice with a hu- 
man being's either—and there the 
reason is mainly the result of a trade- 
off between quality and quantity. 
Speak & Spell, as nearly everyone 
knows by now, is a one-pound, hand- 
held spelling teacher that vocally asks 
for words to be spelled, then, after the 
human punches in what he thinks is 
correct, tells him, by voice, if he’s 
right. 

The device has stored in it 200 

Continued 


A nonhuman encounter: 


Arti Haroutunian, Penn State electri- 
cal-engineering student, hunches over 
his terminal, typing in the last of the 
Level-2 BASIC program. He leans back, 
absently looking out of his third-floor 
window at the campus. “Okay,” he 
says, "this will be rough, but...” He 
jabs the return key. 

Then he frowns as his $400 Radio 
Shack TRS-80 voice synthesizer starts 
to speak: "Koood nwanid U-S-sex 
spesleb." 

Haroutunian shrugs, turns back to 
his machine, and tries varying phonet- 
ic combinations. Symbols flash onto 
the screen as a loudspeaker pro- 
duces the sounds: “Kood, kod, kwod, 
kued.”” 

"'Good' isn't so good," Haroutu- 
nian says. 

What is happening is this: Haroutu- 
nian is selecting sound units from a 
built-in 32-phoneme directory, and 
stringing them together to approxi- 
mate the human voice. The word 
"good," for instance (which he never 
did get to sound much better than 
"kwed"), is made up of the three 
sound symbols б, UH2, and D. 

The trouble is that the "G," called a 
semi-stop plosive, makes no sound 
until the phoneme following it be- 
gins—at which time it more or less ex- 
plodes. And it tends to sound like a 
«Kn 

"Okay, now we'll try 'morning,' ” 
says Haroutunian. He types it in, and 
the machine responds with "nwang, 
nwanind, nwaning, nowning, mawn- 
ing." 

“Good,” he says, with only a trace of 
satisfaction. He punches on: "US-sex, 
usisses, usistex, urisistics, juristics.” 
The computer seems to have a terrible 
lisp. 

"Speesleb, 


steeslep, speecsleb." 


machine-to-machine communication 


Haroutunian cocks his head, listening, 
trying combinations of allophones and 
nasals and dipthongs, and finally ends 
with a line that looks like this: GSUH2D 
MOARNI+HYURISTIKS SPEET L33E. The sen- 
tence “Good morning, Heuristics 
SpeechLab” emerges—at least if you 
know what you're supposed to be 
hearing. 

Later, in a prearranged encounter 
across town, SpeechLab, made by 
Heuristics, Inc., recognizes the greet- 
ing with no problem at all. 

But first, Bennett Dyke, Penn State 
anthropologist and part-time gadge- 
teer, must prepare things. He has just 
snapped the SpeechLab board—a 
$299, speaker-trained, isolated-word- 
recognition system —into his Northstar 
microcomputer. 

Now he inserts a floppy disk contain- 
ing a Heuristics program. Onto the 
screen flashes the introductory pro- 
gram: "Please type name," it begins, 
and Dyke obliges. It continues: “This is 
the computer talking. It is indeed a 
pleasure to meet you, Bennett. Please 
say hello to me to get started.” 

Dyke responds into the mike, then 
guided by prompting messages 
("Please say ‘three’ “) he enters his 
personal vocabulary by repeating each 
word to be used three times. 

Now he runs through a series of 
canned demonstration programs—in- 
ventory-taking, speaker-recognition, 
various games. He speaks, and the ma- 
chine attempts recognition. Usually it 
succeeds, sometimes not. 

The rough process goes like this: As 
a speech waveform (a digested word) 
enters the board, filters split it into res- 
onances, which in turn are sampled for 
dominant frequencies every 12.5 milli- 
seconds, or 80 times a second. 

At the same time, amplitude is 


checked, and this reading is used to 
determine two things: 

(1) Beginnings and ends of words, 
because speech is usually louder than 
background noise. A word has ended 
when a relative sifence lasts for more 
than 100 milliseconds. It can't be much 
shorter; a word like "six" (sik/s) actual- 
ly contains a silence, typically 80 to 90 
milliseconds long. 

(2) Whether the input is unvoiced 
speech (most consonants) or voiced 
(vowels). Voiced speech tends to be 
low in frequency, high in amplitude; 
unvoiced speech is the opposite. 

The computer then "time normal- 
izes" the word by sampling it at 16 in- 
tervals, regardless of how quickly the 
word is said. Sampling complete, each 
of the 16 data points has produced 
four bytes of information, for a total 
of 64. And together they form a tem- 
plate for the matching of unknown 
words. 

When the system tries to figure out a 
word, it simply checks its 16 data 
points against similar points of each 
word in storage, and through a rela- 
tively simple formula, chooses the sta- 
tistically likely word. 

Simple. And for carefully voiced 
commands, effective. 

Trouble is, the biggest problem aris- 
es, Dyke finds, when he is too careful, 
when he concentrates on excellent 
pronunciation. It takes a bit of practice 
to repeat words with little tonal varia- 
tion. 

But Haroutunian's synthesizer suf- 
fers from no such problem. It never 
varies its pronunciation. And whenev- 
er it speaks ("Good morning, Heuris- 
tics SpeechLab"), its Northstar screen 
never fails to flash the proper re- 
sponse: "Good morning, Radio Shack 
Synthesizer." —R.G. 
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Human speech into printed text: IBM re- 
searchers use a computer to transcribe or- 
dinary speech, composed of sentences 
drawn from a 1000-word vocabulary and 
read at a normal speaking pace, into print- 
ed text with an accuracy of 91 percent. Dr. 
Fred Jelinek (left), head of the continuous- 
speech-recognition group at IBM's Thom- 


words, about 3% minutes of speech. 
Not very impressive—until you real- 
ize that the 256,000 bits of digitized 
data are all compressed onto a pair of 
integrated-circuit chips the size of a 
thumbtack. And until you're told the 
price: about $75, a figure that set the 
industry on its ear when announced 
late in 1978. (One insider says that TI 
executives now admit they made a fi- 
nancial mistake; the public would 
have paid much more for the de- 
vice.) 

TIs approach to  synthesizing 
speech serves as a good illustration of 
the technology involved. First, pitch, 
loudness, and ten other variables are 
charted for each word by sampling 
various points (40 per second) on its 
soundwave, then by assigning digital 
values to the points in a process called 
linear predictive coding (LPC). In 
LPC, the processor sneaks a look 
ahead, then predicts what the elec- 
tronic vocal cord will produce, and 
slightly changes itself to what's com- 
ing up. Humanlike. 

The word elements are extracted, 
then reassembled at the rate of 8000 
electronic signals a second. Com- 
bined, they sound something like the 
Dallas radio announcer that original- 
ly recorded them. And the whole syn- 
thesizer system is held on a chip that 
costs less than $5 to manufacture. 

Such а synthesis works well, but the 
vocabulary is limited. One way to ex- 
pand it is to forget about words, and to 
concentrate instead on sounds. In this 
method, the computer stores all the 
sounds a human being uses in speech, 
then reassembles them in whatever 
order is wanted. The bits of speech— 
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as J. Watson Research Center, watches as 
Dr. Alan Cole, a member of the speech- 
recognition group, demonstrates the sys- 
tem. The display on the terminal is a dig- 
ital sound spectrogram of Dr. Cole saying 
the following sentence: “John saw one 
example of speech from several thousand 
runs.” 


the humming sound of an "M," the 
voiceless whisper of a "TH"—are 
called phonemes. In normal conversa- 
tion, they're voiced at the average rate 
of 10 a second, and surprisingly 
enough, English requires only about 
40 to 60 different ones (depending on 
the method of classification). 


Disembodied voice 


One way to get these sounds is to 
extract samples from human speech, 
then dissect them. First you record a 
word and edit out all but one pho- 
neme. (For instance, record the pro- 
noun "I," then split the "ah" from the 
"ee.") Now digitally record its wave- 
form by sampling it every 1/100 of a 
second. 

When reassembled and "spoken," 
what comes out isn't exactly human, 
but it's understandable. It sounds odd 
because nothing has been done in the 
way of context—no control of voice 
pitch or stress or timing. For that you 
need to take a huge leap to what is 
called text synthesis. 

For an example, visit Cecil Coker in 
his cluttered, equipment-packed office 
at Bell Lab's Murray Hill, N.J., head- 
quarters. Coker, sort of an elocution 
teacher for machines, leans back in 
his swivel chair and grins broadly, 
proud. He is watching a display screen 
with a line drawing of a vocal tract— 
larynx, throat, soft palate, mouth, 
tongue, lips, nose—and the lines are 
talking: "I yam at thesss berry mom- 
ment demmonstraatigg speech syn- 
thessess," the drawing ponderously 
explains in some obscure accent. “I 
hobe bmy berpformannss isss accebd- 
able." 


Well, it is. At least the voice isn't 
flat; if anything, the inflections and 
intonations of human speech are over- 
emphasized. 

And the thing is remarkable. It 
builds speech from scratch by follow- 
ing a highly complicated set of rules 
based on the human vocal system 
(originally calculated from X-rays), 
with values specified in such nonelec- 
tronic terms as subglottal pressure, 
vocal-cord tension, and nasal cou- 
pling. 

For a vocabulary, Coker's talking 
drawing uses Webster's Abridged Dic- 
tionary, the whole thing stored in its 
computer memory, complete with 
phonetic transcription, stress indica- 
tions, and rudimentary syntax infor- 
mation for each word. 

It reads directly from a typewriter. 
It compares each word to its dictio- 
nary memory, then determines inten- 
sity, sound duration, and pitch appro- 
priate for each phoneme while fitting 
each word into context. And it does it 
all at about 45 words a minute—slow 
enough to make you grit your teeth, 
but swifter than you'd expect. 

It will be some time before Coker's 
strange friend will be heard in public. 
But at least two other systems that 
use rules of context, the Telesensory 
and the Kurzweil, are already being 
put to use. The Kurzweil Reading Ma- 
chine (which costs close to $100,000) 
scans printed text, combines the let- 
ters into words, extracts the roots, and 
follows phonetic rules to pronounce 
the phonemes. Then, just before voic- 
ing them, it follows syntactical rules 
to combine the words into sentences. 
(If the listener can't understand a 
word, the machine spells it for him.) 
The company also sells a $3650 talk- 
ing computer terminal for blind pro- 
grammers. 

Telesensory now offers a $400 talk- 
ing calculator for the blind, an eleva- 
tor that announces floors, and soon a 
$10,000 Kurzweil-like reader with a 
rate of up to 200 words a minute. 
Listening disabilities 

And now to the reverse of the coin— 
those curious machines that listen, a 
trick not so easy. Just look at the com- 
plications: Like fingerprints, no two 
voices are alike. And an individual 
rarely says a word the same way 
twice; he varies the speed, stress, 
pitch, pronunciation, even  reso- 
nance. 

Furthermore, the human listener 
provides continuing feedback—facial 
expressions, nods, murmurs. And the 
listener's ear fixes errors: A speaker 
says, "Please pass the shakel of sald,” 
and the mistake goes unnoticed. 

The biggest problem is that speech 
is composed not of individual words, 


but of long phrases often separated by 
commas. Pauses within words—as in 
"vector"—are often longer than the 
word boundaries, which often disap- 
pear, as in "half fast," which can get 
you into trouble. I recently saw an ex- 
perimental machine listen to the 
words "recognize speech," and print 
out "wreck a nice beach." 

To get around that word-boundary 
problem, nearly all listening devices 
would require that the speaker pause 
between words or short phrases— 
what those in the business call "utter- 
ances." 

Most word recognizers use general- 
ly the same approach: 

(1) A microphone converts sound 
waves into analog voltage signals; 

(2) Each signal goes to an analog-to- 
digital converter, which samples the 
signal at about 10,000 times a second, 
slices it into intervals, and converts 
the samples to sets of features that 
form patterns; 

(3) These are compared to others 
previously placed in memory: It looks 
for a close fit—sometimes at pho- 
nemes, sometimes at words; 

(4) If it fits, some action is trig- 
gered. 

That's individual word recognition, 
and that's what is practical today. 
What's not practical is the handling of 
conversation or continuous speech, 
and nobody foresees that coming 
quickly, even though a good many in- 
stitutions, from IBM to Carnegie-Mel- 
lon University, are working on it. 
Even if it were technically possible, 
with existing systems it would be im- 
practical; computer memories would 
boggle. For instance, digits spoken in- 
dividually number 10; numbers ("fif- 
ty-four" instead of "five, four") are, 
well . . . infinite. 

One system that is moving toward a 
halfway point is called connected 
speech, and that's the theory behind a 
$72,000 Nippon Electric Co. unit. It 
allows a speaker to use five-word sen- 
tences from a 120-word vocabulary in 
any order, and the Nippon machine 
sorts them out. Under ideal laborato- 
ry conditions it achieves a 98 percent 
accuracy. 


Voice-recognition applications 
Nippon is looking toward America's 
air-traffic controllers, and claims for 
them two major advantages. First, 
they could direct computers while 
keeping their eyes on a radar screen. 
And second, they could give 
instructions to foreign pilots in En- 
glish while the computer translated it 

instantly into the pilot's language. 
The first U.S. model is now being 
examined by the FAA's National Avi- 
ation Facilities Experimental Center 
Continued 


A talking and listening computer may 
some day be able to book airline or other 
reservations over the telephone. A proto- 
type is shown being tested with a graphic- 


A word-recognition system admonishes 
8 Lockheed parts checker for a mistake. 
Apparently, "Tracy" has just spoken 


display device at Bell Laboratories by Ka- 
thy Shipley (left) and Aaron Rosenberg, 
both of Bell Laboratories Acoustic Re- 
search Department. 


some data that the computer knows to be 
impossible. The Threshold system con- 
verts voice data to computer entries. 


Using a word-recognition device in a ma- 
chine shop: Chief programmer Tom Heis- 
ler of the Calabrese & Sons machine shop 
in Mechanicsburg, Pa., uses a Threshold 
Technology system to make a computer 
tape that will direct a milling machine to 
fabricate a flange to precise dimensions. 
Heisler looks through drawings and spec- 


in Atlantic City. It will be run 
through tests similar to those directed 
by Program Manager Donald Connal- 
ly on another word recognizer, this 
one developed by Threshold Technolo- 
gy, of Delran, N.J. The biggest sur- 
prise in the first tests: Controllers 
made twice as many errors when they 
used conventional keyboards than the 
Threshold machine did in reporting 
what they said. 

After 10 years, Threshold is one of 
the elders in the field, and since 
1975 has put some 500 of its 
$11,000-$50,000 units in operation 
around the world. One typical instal- 
lation: Calabrese & Sons machine 
shop in Mechanicsburg, Pa., where 
chief programmer Tom Heisler speaks 
into a telephone-operator-like mike to 
direct a milling machine (see photo). 

Why does he use the Threshold? 
“Speed,” he says simply. “I can talk at 
least 40 percent faster than I can type. 
And I can work out my trig at the 
same time.” 

All commercial word-recognition 
machines today are speaker trained; 
the person who is to use it must let the 
computer know what he sounds like 
by repeating, up to 10 times each, the 
words the computer should know. The 
words stay in the memory for an indef- 
inite period. 

The only problem, says Heisler, is 
that when he’s been speaking all day, 
his voice, fatigued, may change. So he 
must repeat himself or make a special 
effort to be understood. 

Each person who uses the computer 
must put into its memory his own pro- 
nunciation—and you can’t use some- 
one else’s record. “Every so often I get 
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ifications with one hand, does calcula- 
tions with the other, and feeds the figures 
into the computer by talking into a head- 
set. The spoken dimensions appear on the 
display screen as an immediate check on 
accuracy. Because Heisler can talk much 
faster than he can type, the system saves 
a great deal of time. 


set to run a job,” says vice-president 
Mike Calabrese, “and nothing hap- 
pens; the thing doesn’t work and I 
can’t figure out why. And then I notice 
that it’s set for Heisler’s voice.” 

The biggest problem is not recogni- 
tion, though; it’s those pauses be- 
tween the words, according to Thresh- 
old executive vice-president Marvin 
Herscher. If a user cuts the pause to 
below about 1/10 of a second (with 
practice one tends to shave the time), 
it won't work. But last November 
Threshold introduced Quicktalk, a 
system that cuts required time be- 
tween words to 1/30 second, and ac- 
cording to Herscher, words can now be 
entered at 180 a minute. 

If a worker comes in with a cold, 
usually the machine doesn't mind. 
But if it does reject certain words, it 
can be retrained at about 20 seconds a 
word. А more common difficulty is 
that new workers tend to be tense and 
stilted during the early sessions; and 
when they relax, their voices change, 
and the machine must be retrained. 

Some difficulties aren't so easy to 
spot. One of Threshold's first big sales 
was to United Airlines for a baggage- 
sorting system at Chicago's O'Hare 
Airport. "In the laboratory, we got 
beautiful ^ performance," recalls 
Herscher, "but when the system was 
installed, it was terrible, actually ter- 
rible. We thought it must be the back- 
ground noise. We made about five 
hours of tapes, trying to block out the 
noise. Nothing worked. 

"And then we began noticing this 
peculiar speech behind all that noise: 
‘Fivehaaa, ninehssss.' And we finally 
realized what was going on: The men 


were throwing bags onto conveyer 
belts and announcing the numerical 
designation, and they were getting 
out of breath and panting. So we sim- 
ply filtered out the panting sound, and 
the problem disappeared." 

In another situation—an inspection 
operation at a rifle-manufacturing 
company—one of the employees ac- 
quired false teeth that rattled. The 
problem was solved when manage- 
ment sprang for a better set. 


Universal recognition 


The Threshold machines, and most 
others, are trained to recognize only 
one voice. But some applications re- 
quire systems that are speaker inde- 
pendent, that can understand nearly 
everyone. 

That's what Bell Labs researcher 
Lawrence Rabiner is working toward, 
and in his Murray Hill laboratory 
(right across the hall from Coker's 
talking drawing), he can give an im- 
pressive demonstration. He picks up 
his office phone, dials the computer, 
punches a code that means "Informa- 
tion," and then spells aloud a name: 
"R-A-B-I-N-E stop L-R stop. I didn't 
use the final 'R;'" he says, hand over 
the mouthpiece. "It needs only six let- 
ters and the initials. 

"Its now searching through the 
company's 18,382 employees." Before 
his sentence finishes, the computer 
speaks: "I recognize the name 'Rabin- 
ег,” it says, mechanically. “Initials: 
L.R. Extension: 3316. Organization 
number: 1227." 

Most universal recognition systems 
fail because those who set them up at- 
tempt to find average pronunciations, 
says Rabiner, which means only a 
small group of speakers will be accu- 
rately recognized. 

Rabiner's approach is called clus- 
tering. Instead of finding the best tem- 
plate for a word, he uses a dozen— 
gathered from 100 representative 
Bell Labs employees. A dozen pat- 
terns for each word allows for a vari- 
ety of regional dialects. 

And it seems to work. "Here, try it," 
Rabiner said to me as Jay Wilpon, an- 
other member of the acoustics depart- 
ment, handed me the mike. "Say a 
digit." 

“Nine,” I said. A few beats later, on 
the screen appeared "SIX." 

"You smacked your lips," said Ra- 
biner. "When you opened your mouth, 
you smacked, and to the system it 
sounded like a fricative, an 'ssss' ." 

"Should I try with my mouth 
open?" 

"Try anything you want." 

"Wet your lips," Jay suggested. 
"Hold the phone closer to your 
mouth." 


[Continued on page 116] 


By HERBERT SHULDINER 
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European recreational vehicle users 
have long had to contend with high 
gas prices. That’s why compact, fuel- 
efficient camping vehicles like VW's 
van camper are so popular on the con- 
tinent. Now that U.S. gas prices are 
soaring toward $1.50, VW's camping 
vehicles could be an answer to the gas 
pains felt by American RV enthusi- 
asts. 

The all-new VW Vanagon camper 
sleeps four persons, carries lots of va- 
cation gear, and still gets 25 mpg on 
the highway—better than some U.S. 
compact cars. I recently tested one for 
10 days. Here's what I found: 

The Vanagon camper is the succes- 
sor to the Campmobile. It's 2.3 inches 
longer and 3.3 inches wider than its 
predecessor. Sleeker and more open 
looking with 22 percent more glass, 
it's also roomier inside. 

The Vanagon uses the Campmo- 
bile's four-cylinder, two-liter, air- 
cooled engine mounted in the rear. 
This does away with the big knee- 
bumping engine cover that fits be- 
tween the two front seats of U.S. vans. 
The Vanagon's ride is noticeably more 
stable than the earlier model, al- 
though a little fussier than U.S. vans 
at 55-mph cruising speed. It's quicker- 
steering than domestic models, and 
has the same sensitivity to cross- 
winds. 

Although PS did not perform any 
special braking tests, stopping is 
Straight and controllable by the aver- 
age driver. There's a lot of pedal trav- 
el, however, before the brakes do any- 
thing. 

The Vanagon camper's interior is a 
marvel of efficiency. Included is a 
compact galley with a two-burner 
range, sink, and tiny refrigerator. The 
rear seat folds down into a double 
bunk, and the roof pops up to reveal a 
second double bunk. In our test vehi- 
cle the release catch for the roof was 
extremely stiff, and it required 
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Vanagon camper roof pops up, allowing a 
penthouse double bed to open. Rear seat 
folds down to become bed. Two adults 
and two children can sleep comfortably. 


considerable effort to open and lock. 

One major drawback of the interior 
design is the long space between front 
and rear seats; on the road, the high 
interior noise level makes conversa- 
tion difficult. When parked at a camp- 
site, the front seats swivel around to 
face the back (see photos), but the dis- 
tance still makes it seem less than 
cozy. 

The Vanagon camper isn’t designed 
just for use in the woods. Its compact 


Sleeker VW van camp- 
er is completely re- 
vamped this year. It's 
longer and wider. In- 
side (left), it's roomier. 
Note how driver's seat 
swivels 90 degrees 
and front passenger 
seat swivels 180 de- 
grees to face rear seat 
of van, where two oth- 
er passengers can sit. 
Galley at left contains 
range, sink, and small 
refrigerator. 


Stand-up room is plentiful once roof is ex- 
tended upward. Floor has been lowered 
a couple of inches this year to help pro- 
vide more walk-around comfort inside. 


size and good fuel economy make it 
also a versatile wagon for commuting 
and around-town chores. It can carry 
large amounts of cargo, yet squeezes 
into a standard shopping-center park- 
ing spot with ease. 

How much does all this versatility 
cost? It’s $13,180 with standard four- 
speed manual transmission. Auto- 
matic is a $375 option. Air condition- 
ing and radio are dealer-installed 
options. 
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Precise fuel metering 
under all conditions ends cold-start 
problems and reduces emissions 


By RAY HILL 
DRAWINGS BY RAY PIOCH 


Drivability. That word used to be applied to cars whose 
engines were having trouble running well with lean air/ 
fuel mixtures—especially when cold. Now it’s a problem 
with motorcycles, too. 

Every motorcycle made after December 1977 must meet 
increasingly tougher emissions requirements. As a result, 
some motorcycle engines take a long time to warm up, and 
stumble and hiccup during acceleration. 

Wouldn't it be nice to have an engine that would let you 
drive off immediately after start-up without stumbling, 
even when cold? One that would receive precisely the 
amount of fuel it needed at any operating condition? 

Kawasaki engineers thought so. As a result, two years 
ago they commissioned two companies, Japan Precision 
Electronics and Nippondenso, to develop an electronic fuel- 
injection system for the Kawasaki KZ 1000. Both compa- 
nies turned in prototypes, and Kawasaki chose the JPE 
setup. 

Basically an adaptation of the electronic fuel injection 
used on the Datsun 280 ZX, the JPE system constantly 
monitors engine speed and temperature, rate of intake-air 
flow, and intake-air temperature. This information is pro- 
cessed by an electronic control unit, which sends an electric 
signal to the electromagnetic fuel injectors. They open, 
injecting exactly the amount of fuel needed in front of the 
intake valves (see drawings at right). 

JPE ships the fuel-injection parts to Kawasaki's Lincoln, 
Neb., plant where the KZ 1000 is assembled. The fuel- 
injection model is called the Z-1 Classic. The conventional 
model with carburetors is still called the KZ 1000. 

It's surprising that motorcycling's first production mo- 
torcycle to receive electronic fuel injection is the KZ 1000. 
Even with its standard carburetors, it has one of the best- 
mannered engines of any motorcycle made today; it can be 
started and driven away almost immediately with the 
choke only partially open. The choke can be opened com- 
pletely in a short time. Some bikes require a long warmup 
period before they can be ridden, and then a few minutes 

Continued on page 108] 


бо | POPULAR SCIENCE 


O Electronic 
" fuel injection 


«s. first time in а production 
| motorcycle engine 


How Kawasaki's EFI works 


Fuel delivery system: When the ignition key is turned to 
crank, or the engine is running, a relay actuates the electric 
fuel pump. Its eccentric-mounted rotor and rollers force the 
fuel through the fuel line to the electrically controlled injec- 
tors. Once every 360 degrees of crankshaft rotation, the con- 
trol box sends an electric signal to all four injectors simulta- 
neously. This energizes each injector's solenoid, pulling in the 
core (which is attached to the valve). The valve opens, and 
fuel sprays out into each intake port. When the pulse current 
to the injector stops, the solenoid is de-energized, and the 
spring forces the injector valve to close. Fuel-line pressure is 
maintained at 36 psi by a fuel-pressure regulator. Pressurized 
fuel enters the regulator's fuel chamber and pushes the dia- 
phragm down. A vacuum hose connects the spring chamber 
to an intake manifold. The pressurized fuel and engine vacu- 
um are always exerting a downward force on the diaphragm. 
When engine vacuum is high, the diaphragm is depressed 
more, which opens the valve more, letting more fuel back into 
the fuel tank. When vacuum is low, the valve is not opened as 
much. In this way, the pressure difference between the intake 
manifold and the fuel line is held constant. So the fuel pres- 
sure at the injectors is constant for all load conditions. The 
regulator feeds into a one-way check valve in the bottom of 
the tank, which prevents fuel from flowing back into the regu- 
lator. 

Air delivery system: Air enters through the air filter and 
passes through the flow meter, where flow rate and tem- 
perature are measured. This information is sent electrically to 
the control box. Air then passes into the surge tank. The surge 
tank reduces the influence of air-flow pulsation on the air-flow 
meter, and distributes the air to the four intake-manifold 
ducts, past the throttle valves, and into the cylinders. The po- 
sition of the throttle valves, one of which is shown in the cut- 
away here, determines engine speed. As the valves are 
opened wider, more air flows through the air-flow meter. The 
electronic control box notes this, and on the basis of this and 
other electrical input, opens the fuel injectors the proper 
amount. The schematic (lower right) shows air, fuel, and elec- 
trical systems together; the photo (lower left) shows basic 
components. By studying them, you can get a good idea of 
how the complete system operates: (1) fuel filter; (2) fuel tap; 
(3) pressure regulator; (4) check valve; (5) fuel tank; (6) starter 
button; (7) ignition switch; (8) battery; (9) control unit; (10) re- 
lay; (11) fuel pump; (12) injectors; (13) engine-temperature 
sensor; (14) throttle valves; (15) throttle-valve switch; (16) air- 
flow meter; (17) air cleaner; (18) air-temperature sensor; (19) 
ignition coils; (20) IC ignition; (21) pickup coils. The control 
box, which measures eight-by-10-by-two inches, is fastened 
under the motorcycle seat. 
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The 


lue 


revolution 


is changing the way 
we put it all together 


Nuts and bolts, nails and 
rivets are steadily losing 
ground as industry 
discovers talented new 
adhesives that can do 
some surprising jobs—and 
do them better 


By V. ELAINE SMAY 


Tiles of Space Shuttle are stuck on with a 
silicone adhesive that can take tempera- 
tures from — 170 to 550 deg. F. When trou- 
blesome tiles are removed, old silicone 
must be scraped and sanded off—there's 
no good solvent for the stuff. 
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They're used in paper diapers and 
computers. They stick fenders to 
hoods in heavy-duty trucks and hold 
helicopter rotors together. Half the 
shoes made in the U.S. are made with 
them, and about 800 pounds worth 
flies with a typical airliner. 

Glues, or more precisely, adhesives, 
are quietly changing industries, from 
aerospace to home building, from auto 
making to the manufacture of con- 
sumer goods. Strictly speaking, glue 
means stickum made from natural 
products, such as the proverbial old 
gray mare. They're still used in many 
industries, but it's the synthetics that 
have brought about a revolution. Syn- 
thetic adhesives grew up as a corol- 
lary to the plastics industry, both 
products of polymer chemistry. Using 
pure chemicals, mostly from refined 
petroleum byproducts, adhesives 
chemists have developed a great vari- 
ety of glues. Among the most impor- 
tant today are the epoxies, silicones, 
cyanoacrylates, anaerobics, and hot- 
melts. (Many are also useful around 
the home. An article on how to choose 
and use them will follow next month.) 

Adhesives offer different advan- 
tages in different applications. They 
may mean quicker, simpler assembly. 
A glue line can provide electrical insu- 
lation or act as a barrier to galvanic 
corrosion. With a glued joint, nothing 
shows on the surface. But fundamen- 
tally, glues are replacing other fasten- 
ers for two reasons: because they're 
better and they save money. 

Names like epoxy and anaerobic ac- 
tually refer to whole classes of adhe- 
sives, made up of hundreds of formu- 
lations by hundreds of compounders. 
Furthermore, industrial adhesives 
are usually prescription medicines, 
modified to have just the right combi- 
nation of properties for a particular 


job. If heat resistance is needed, that 
can be built in; so can shock resis- 
tance, structural strength, water re- 
sistance, or a fast—or slow—cure time. 
"There's an adhesive solution for just 
about any joining problem," says Dr. 
Louis Sharpe, head of the adhesives 
engineering and development group 
at Bell Laboratories in Murray Hill, 
N.J., "but it’s not necessarily feasible 
or convenient." 


Engineering an adhesive 


Sharpe and his staff at Bell Labs 
recently customized an adhesive espe- 
cially to stick together the two pieces 
of ferrite of the dial transformer in a 
Touch-Tone phone. It's a good exam- 
ple of how an adhesive is tailored for 
the job at hand. "Ferrite is somewhat 
porous," explains Sharpe, "and just 
plain old liquid adhesive would go 
‘slurp’ and disappear from the sur- 
face." Result: a starved joint and bond 
failure. To bond the ferrite, the group 
began with an epoxy, then tinkered 
with it. "We used a clay powder to 
make it thixotropic [very viscous] so 
that it wouldn't soak in," says Sharpe. 
To make the bond durable in wet 
conditions, they used a silane "cou- 
pling agent" between adhesive and 
ferrite, so called because it forms 
strong chemical bonds with both the 
adhesive and the substrate. "Then we 
had to engineer the stuff for the man- 
ufacturing conditions at Western 
Electric," he adds. They call their cre- 
ation Epo-Tone. "You can throw those 
phones in boiling water and the ferrite 
won't come apart," Sharpe says. 

The epoxies are perhaps the most 
spectacular product ofthe glue revolu- 
tion. Some, like the ones you buy in 
the hardware store, come in two parts: 
a resin and a hardener. When they're 
mixed together, the glue hardens rap- 


Fuselage panels of Lockheed L-1011 are 
reinforced with plies of aluminum, bond- 
ed on with epoxy that comes as a film. 
Lay-up room is a “clean room”: Techni- 
cians wear white gloves, smocks, socks, 
caps; air is filtered, room slightly pressur- 
ized with air knives at doors. With lay-up 
finished, panels go to autoclave (inset, 
cylinder at rear), a pressure cooker where 
epoxy cures at 250 deg. F., 125 psi. 


idly. Industry also uses one-part epox- 
ies, which cure when heated. 


Epoxies—real airplane glue 


Epoxies are among the strongest 
glues; some offer shear strengths of up 
to 10,000 pounds per square inch. 
They're resistant to moisture and 
high temperatures. They harden by 
chemical action rather than by sol- 
vent evaporation, so they shrink very 
little. Thus they don't create stresses 
in the joint. 

The aircraft industry uses epoxy 
stickum, usually a high-performance 
heat-curing epoxy, to bond critical 

Continued 


Airplane gluing may get big boost from lage uses structural bonds—without 
PABST (Primary Adhesively Bonded "chicken" rivets—to improve durability, 
Structures Technology) program. Fuse- cut costs 25 percent, weight 15 percent. 
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control surfaces. The Lockheed 
L-1011 Tri-Star also uses it to bond 
reinforcing plies of aluminum, called 
doublers and triplers, to the skin of 
the fuselage. “We eliminated a mil- 
lion mechanical fasteners,” says 
project manufacturing manager 
James Hong. And in doing so, they 
built airplanes with dramatically im- 
proved fatigue resistance. Mechanical 
fasteners create stress points where 
cracks most likely start. With an ad- 
hesive bond, the stress is distributed 
over a large area. A rivet hole is also a 
prime spot for the entry of corrosion- 
causing moisture. Adhesives elimi- 
nate the trouble source. 

In 1975, the Air Force decided to see 
if epoxy bonds were reliable enough to 


Hot-melt adhesive sticks labels to empty 
PET (polyethylene terephthalate) bever- 
age bottles. Glue must withstand initial 
shrinking of bottle, shipping, rinsing, fill- 
ing, warming. Glue completely seals 
edges of label from moisture entry. 


Adhesives are eliminating up to 75 per- 
cent of all nailing in home construction, 
says Goodyear, maker of construction ad- 
hesives. Gluing plywood skins to framing 
makes stronger assemblies, so thinner— 
and fewer—framing members are used. 


"Hershey-drops" of adhesive bond to- 
gether inner and outer hood panels at 
Chrysler Corp. plant. Welds would mar 
the surface. Adhesive cures, along with 
primer, in primer-bake oven—a piggyback 
operation that saves time and energy. 


carry 100 percent of the load in a 
plane's primary structures—the fuse- 
lage and wings. The Douglas Aircraft 
Co. in Long Beach, Calif., built a giant 
fuselage section 42 feet long and 18 
feet in diameter—the dimensions of 
the front half of a Douglas YC-15 mil- 
itary transport. The 10-ton structure 
uses epoxy to splice sections of skin 
panels and to bond skin to frame. 
The huge cylinder has been put 
through 76,740 pressurization cycles, 
representing four lifetimes of aircraft 
operation. Cracks, deliberately cut in 
the fuselage, were closely watched. 
And a fascinating discovery was 
made: When a crack reaches a bond 
line, it doesn't cross into the next pan- 
el. The glue, it seems, disperses the 
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energy and contains the damage. 

The high-strength epoxies that are 
sticking airplanes together have also 
found innumerable uses in space vehi- 
cles. So have silicone adhesives. 
Thats what sticks those stubborn 
tiles, the thermal protection shield, to 
the aluminum skin of the Space Shut- 
tle. Silicone is a manmade material in 
which organic and inorganic sub- 
stances are chemically combined. To 
an extent, silicones act like hydrocar- 
bons, because of their organic compo- 
nents. But they resist heat, cold, 
chemicals, and weathering like their 
inorganic component, silicon 

It's well-known that those 31,000 
tiles, made of silica fibers, have 
caused incredible headaches 


[see 


ADHESIVE. 


Basic adhesion, according to the preponderance of evidence, 
is the result of attractive forces that exist between any pair of 
atoms or molecules. These universal forces, called London 
dispersion forces, are part of a group of secondary valence 
forces lumped under the name of Van der Waals forces. Un- 
der the right conditions, this suggests, anything can be an 
adhesive. 

Why then doesn’t everything in the universe stick to every- 
thing else? And why can’t you repair a broken coffee cup by 
pushing the two parts back together? Because those “right 
conditions” are seldom met. Dispersion forces are very weak, 
as atomic forces go, and the strength of their field diminishes 
very rapidly as the atoms get farther apart. In fact, they have 
little effect when the atoms are more than a few tens of ang- 
stroms from each other. (An angstrom is a hundred millionth 
of a centimeter.) Adhesion requires “intimate molecular con- 
tact," as adhesives chemists put it. 

In the real world, it’s almost impossible to bring two solids 
into intimate molecular contact over a significantly large area, 
because nothing, not even polished glass, is really smooth. 
But fracture a piece of copper (or other soft metal) in a high 
vacuum and the two pieces can be rejoined just by pressing 
the parts back together. Such experiments have been done to 
study cold welding in outer space. 

But in our everyday world, the only practical way to achieve 
extensive molecular contact between solids is to convert one 
to a liquid or, more likely, to use an intervening liquid, an 
adhesive, between the two solid surfaces. 

Remembering that those solids, whatever they be, are not 
smooth will alert you to the next problem: getting the liquid 
to flow into the microcrevices on the solids. An adhesive that 
won't flow will just bridge across peaks of the solid, leaving 
air-filled voids below, as the diagram above at left shows. 
What we're after is illustrated on the right. You might think 
that having a thin liquid would do the trick. Not necessarily. 
Pour a drop of cooking oil on an iron skillet and it spreads out 

into a thin film. Now pour a drop on a Teflon skillet and it just 
sits there in a little ball. What's the difference? 

Surface energetics. Surfaces are said to have "surface free 


What is this thing called adhesion? 


ADHESIVE 


„2 


energy.” There is an energy difference between an atom in 
the bulk of a substance and an atom at its surface. The surface 
atom has a higher energy because of unbalanced forces 
there. (In a liquid, the surface free energy is essentially sur- 
face tension.) 

Adhesives chemists are guided by what is called the theory 
of critical surface energy. Greatly simplified, it states that if 
the surface energy of the liquid adhesive is less than that of 
the solid substrate, the liquid will flow spontaneously. 

Now you have a liquid that flows on the solid, filling in all 
the voids. But you don't necessarily have good adhesion. 
"You can have good intermolecular contact but a lousy 
bond," says Bob Keown, supervisor of applied technology in 
Du Pont's elastomers department. Why? 

Weak boundary layers, perhaps. An adhesive joint is a com- 
posite, obviously, made up of the two substrates with the 
adhesive sandwiched between. But it may be a more complex 
sandwich than it appears, because those substrates them- 
selves may be composites or have contaminants on them. 
Metals, for example, are hardly ever homogeneous. Oxides 
coat their surfaces; water or oils contaminate them. All these 
are weak boundary layers. When weak boundary layers are 
present, the adhesive will come into intimate molecular con- 
tact with the boundary layer only. It will not wet the surface of 
the substrate. It will stick to the boundary substance, of 
course, but the boundary layer has no cohesive strength (un- 
der stress, it won't cling to itself). So the joint gives way. 
That's why clean substrates are critical to the bond. 

Next step in making an adhesive joint is to get the adhesive 
to harden into a solid that has cohesive strength. It may hard- 
en through chemical reaction. That's what happens as you 
mix hardener with resin when you use an epoxy. Other adhe- 
sives harden through the evaporation of a solvent or water 
carrier. Adhesives may also harden by freezing, as with the 
hot-melts you use in a glue gun. 

To sum up: To achieve adhesion, the adhesive must flow, it 
must wet the surface of the substrate, and it must harden. 
Finally, Harold Schonhorn of Bell Labs offers this advice: “If 
all else fails, use bloody great nails."—V. E. S. 


"Shuttle Setbacks,” PS, April]. But 
the problem doesn’t seem to be the ad- 
hesive. “When a bond fails, a thin lay- 
er of silica from the tile is left on the 
adhesive,” explains Lubert Leger, 
head of the nonmetallic materials sec- 
tion of the NASA Johnson Space Cen- 
ter in Houston. That indicates that it’s 
the tile that gives way, not the bond. 


Glue for houses and cars 


The aerospace industry may use ad- 
hesives in the most dramatic ways, 
but the construction industry is prob- 
ably the largest user. Adhesives, 
mostly viscous mastics based on rub- 


ber, are supplementing, and even re- 
placing, nails to install drywall, sub- 
floors, paneling, and insulation. They 
speed assembly and eliminate 
squeaking floors and popping nails. 
“A house put together with adhesives 
will be structurally more sound,” says 
Dr. Robert Keown, supervisor of ap- 
plied technology in Du Pont's elasto- 
mers department. “It’s better able to 
survive wind storms and tornadoes 
because the adhesive distributes the 
stresses.” 

Adhesives are used at the building 
site, and even more in factory-built 
housing. “Those half-houses you see 


being trucked down the road just 
wouldn't be portable without adhe- 
sives," says Keown. "When the truck 
stopped the nails would stay put, but 
the drywall would keep going!" 

For years, auto makers have relied 
on adhesives of many kinds. The rub 
strip on your car is probably attached 
with a pressure-sensitive adhesive 
tape. Windshields are two layers of 
glass laminated together with polyvi- 
nyl butyral film strong enough to hold 
the glass fragments should the wind- 
shield break. Lightweight parts of 
materials such as fiberglass are often 

[Continued on page 106] 
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This portable package 
solves complex problems 
at your home or office 


By JOHN FREE 


Typewriter- йа ЕА 


signed for home, business, or industry 


я 

has been introduced Ьу Hewlett-Pack- 
ard Co. The 20-pound HP-85 computer 
P " includes a five-in. video-display tube 
has video display, (CRT) a printer with 4.3-in.-wide 
Н ‚ thermal paper, tape-cartridge drive, 
tape drive, and printer full-size keyboard, and an excellent 

BASIC language in its memory. 

I tried an HP-85, comparing it with 
two other personal computers I’ve 
been operating for years that require 
separate plug-in peripherals. My con- 
clusion: While the $3250 HP-85 costs 
more than what you might pay for 
separate components (TV, printer, 
tape machine) and a bare-bones per- 
sonal computer, the operating conve- 
nience of the 85 and compatibility of 
its optional accessories can make it 
worthwhile. There’s none of the usual 
hassle interfacing components from 
separate manufacturers. The HP-85 is 
clearly a professional model from a 
firm long in the business of making 
expensive desk-top scientific units. 

One example of the built-in operat- 
ing convenience is the HP-85 graphics 
capability. Part of the computer's 
read/write memory can be "mapped" 
on the CRT. A pattern of tiny dots (256 
wide by 192 high) can be actuated to 
form displays for scientific, business, 
or entertainment functions. Also, 
anything on the CRT graphics display 
can easily be captured on the heat- 
sensitive printing paper. 

Ive tried a number of graphics 
Personal computer uses special tape car- on CRT 90 degrees so the HP-85 can print boards and graphics programs for per- 
tridges (inset) Printer “rotates” display out long strip charts. sonal computers, but even combined 


Interactive graphics functions built into the HP-85 enhance its 
versatility. Display has 49,152 points in graphics mode for plot- 
ting. Photos show a trig-function plot of (sin x)/x (upper left), an 
arcade-type ship-vs.-plane game, a histograph of scores from a 
test, and a clock that uses built-in HP-85 timing functions. 


Accessory slots accept a module to double the HP-85's memory 
(to 32K), or modules for peripherals such as a disc drive. Special 
permanent memories can add capabilities like matrix math. 
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they don’t match the versatility of the 
85’s graphics. Especially useful, for 
example, are commands built into its 
BASIC that scale and label incre- 
ments on the vertical and horizontal 
axes and automatically put tick 
marks along these lines. 

But one exception to the operating 
convenience in graphics is the tedious 
programming needed to create special 
graphic symbols. While HP isn’t mar- 
keting the 85 for those who want to 
create card displays or fast-drawing 
gun slingers for computer games, the 
work needed to program these sym- 
bols is far too complex. No doubt a 
clever programmer will devise a tech- 
nique to simplify this. 

The small CRT size makes graphics 
displays appear sharper than on a 
larger screen with 256-by-192 resolu- 
tion. This minimizes the jaggedness of 
diagonal lines (see clock minute hand 
in photo). But the small screen size, 
while good for graphics, is taxing on 
the eyes in the alphanumeric mode. 
Readability suffers with a full screen 
(16 lines by 32 characters). 


Fast tape 

Instead of the irritatingly slow 1% 
ips of conventional cassettes, the HP 
data cartridges have a read/write 
speed of 10 ips, and a search speed of 
60 ips. Programs can be quickly stored 
or accessed by name through BASIC 
commands. A cartridge lasts 50 to 100 
hours, so a disc setup is preferable for 
frequent access to programs or data 
files. Each cartridge stores 195K 
bytes of programs or 210K bytes of 
data. 

The HP-85's BASIC is unusually 
complete, features 12-digit accuracy, 
and has an exponent range of +499 
for very large or small computed num- 
bers shown in scientific notation. (BA- 
SIC's I've been using stop and give 
you "over-range" warnings if the com- 
puted answer is more than 33 places.) 
Arc functions for trig, such as arcco- 
sine, and functions such as cosecant 
are standard in the 85, but rare in oth- 
er BASIC's. The BEEP BASIC com- 
mand operates a built-in speaker, en- 
abling you to program music. Also, a 
DATE and related clock commands 
bring timing functions to your pro- 
grams. There are 42 predefined BA- 
SIC functions. 

HP's software programs cost $95 
each, and the few I tried seem like a 
bargain. Included in an expanding li- 
brary are programs for finance, math, 
circuit analysis, regression analysis, 
linear programming, waveform anal- 
ysis, and more. Additional informa- 
tion on the HP-85 is available from: 
Inquiries Manager, Hewlett-Packard 
Co., 1507 Page Mill Rd., Palo Alto, 
Calif. 94304. Hs 


Dancing bars on screen map pitch of 
notes played on keyboard plugged into an 


Apple Il computer. Synthesizers in com- 
puter generate music with a hi-fi system. 


Music keyboard 
lets you play 
computer synthesizers 


Plug-in music-synthesizer boards for 
personal computers usually require 
note-by-note programming of a music 
score. Then the digital data is recalled 
from computer memory, converted 
into audio signals by the synthesizer, 
and piped through a hi-fi system. Re- 
cently I tried a music keyboard that 
lets you play music from synthesizers 
in “real time.” 

Called the AlphaSyntauri, it’s a 61- 
note professional keyboard modified 
for the Apple II computer. The Apple 
must have 48K of memory and one 
disc drive. You also need two $265 
synthesizer boards from ALF Prod- 
ucts (1448 Estes, Denver, Colo. 
80215). The combined package offers 
extraordinary possibilities for creat- 
ing, teaching, and even displaying 
synthesized music. 

Each ALF board can produce three 
notes simultaneously, so you can play 
six-voice polyphony. The sound you 
hear is determined by ALF circuits 
(pitch and volume), plus software 
(programs) that “shapes” the electron- 
ic pulses. I tried several disc pro- 
grams, called presets, that simulate a 
piano, organ, and bells; program val- 
ues can be quickly changed to produce 
an endless variety of synthesized 
sounds. Some presets and notes, 
though, have a faintly “buzzy” charac- 
ter. A new, advanced, 16-voice board 


from Mountain Hardware (300 Har- 
vey W. Blvd. Santa Cruz, Calif. 
95060) is said to deliver smoother, 
still more realistic sound. 

You can change presets as you 
play—equivalent to pulling out organ 
stops. Two foot switches sustain a note 
or provide vibrato, and since the com- 
puter senses key velocity, loudness 
can be varied with keystrokes. I 
plugged the Apple’s video output into 
a projection TV to watch brilliant col- 
or bars indicating what keys are being 
pressed. 

ALF's synthesizer spans an audio 
frequency range of eight octaves, but 
only five of these are available on the 
keyboard at one time. The other three 
can be selected instantly by pressing a 
computer key. Up to 7000 notes can be 
saved in memory as you play, and a 
disc file created if you like your mas- 
terpiece. ALF's software provides in- 
triguing high-resolution TV displays 
for entering notes that look just like a 
printed music score (see "Look and 
Listen," July). A good programmer 
could link the ALF and AlphaSyntau- 
ri software to realistically display 
notes as they're recorded, edited, and 
played back. The $1295 keyboard is 
available through Apple dealers, or 
write: Syntauri Ltd., 3506 Waverly 
St., Palo Alto, Calif. 94306.—John 
Free 
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How 1o save money 


and gas with an 


mpg meter 


Sure cure for a lead foot: 
a meter that counts 
gallons and adds up costs 


By SID AND MARGE STALL 


Just by improving your driving hab- 
its, you could reduce your car's gas 
consumption by as much as 30 per- 
cent, according to tests conducted by 
Atlantic Richfield. That makes you 
the most effective gas-saver a car can 
have. But you need help. 

As reported in the June "79 issue of 
PS, moderately priced add-on car com- 
puters are now available. At the push 
ofa button, you get a digital display of 
instantaneous mpg or average mpg on 
a trip. 

Nice, we thought, but would they 
really give us an accurate picture of 
driving do's and don'ts? To find out, 
we installed one, and deliberately al- 
tered our driving habits—for better 
and for worse—to see what would hap- 
pen. The results are incredible. 

There are a number of good mpg 
meters available. For our tests, we 
chose the Zemco CompuCruise unit 
($160). The CompuCruise can perform 
41 distinctly different functions relat- 
ing to fuel, distance, time, tempera- 
ture, and vehicle battery voltage. 

Travel-related displays provide con- 
tinuous readings of miles per hour, 
miles per gallon, gallons per hour, and 
distance traveled. The unit will track 
two sets of fuel and distance values 
accumulated over time from a start- 
ing point. These let you separately 
monitor consumption from the last 
fill-up and from the start of a trip. 
There are also arrival-prediction dis- 
plays and a cruise-control feature. 
There are more, but all we really 
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needed were the instantaneous and 
average fuel and distance functions. 

Our computerized vehicle is a 1974 
six-cylinder International Harvester 
Scout with a four-speed manual trans- 
mission. We use it—or abuse it—in a 
wide variety of ways: It commutes on 
paved suburban boulevards, travels 
flatland highways, hauls a travel 
trailer over mountain roads, and 
grinds over high-country boulder 
trails at three mph. It is hard to imag- 
ine a better vehicle for evaluating the 
usefulness of an auto computer under 
a variety of driving conditions. 


Ready to go 

The effects of different driving 
conditions on fuel consumption were 
tested on the same stretch of highway 
over a 90-minute period on a sunny 
January day. 

The road appeared to be level, but 
experience had shown significant mpg 
differences with slight changes in 
slope. Since there was no wind, we 
eliminated the possible incline vari- 
able by running all tests in the same 
direction. 

Each run began a mile from a high- 
way sign that served as a starting 
gate. With one eye on the speedome- 
ter, we attempted to reach the gate 
with constant throttle at the desired 
test speed. Several runs were aborted 
by our failure to do one or the other. (It 
sounds easy if you haven't tried it.) 
With speed and throttle just right, the 
copilot would record four successive 
readings of the flashing car-computer 
mpg display. 

The results were downright aston- 
ishing. To anyone with a different ve- 
hicle—or under different road con- 
ditions—our actual numbers aren't 
very important. The variations, 
though, give a striking indication of 


how much can be learned about fuel 
consumption under various condi- 
tions. 

The tests showed the effects of 
speed, tire pressure, and spark-plug 
misfire. Check the bar graphs: The 
first shows a significant difference in 
mpg between 40 and 55 mph and a 
smaller but still impressive difference 
when the tire pressure was reduced 
from 32 to 24 psi. 

It is interesting to apply the test re- 
sults to a year's worth (say, 12,000 
miles) of driving at a constant speed of 
40 ог 55 mph. They translate into a lot 
of gallons and dollars. 

Comparing the best (40 mph at 32 
psi) and worst cases (55 at 24 psi) in 
the first bar graph, you see a differ- 
ence of 5.5 mpg. Forty seems an un- 
reasonably pokey speed, but in 12,000 
miles, the combination of low speed 
and high pressure would save an im- 
pressive 314 gallons. At $1.20 each, 
the payback is $377. 

Let's separate the effects of speed 
and tire inflation. With the test vehi- 
cle's LR78-15 radials inflated to a sol- 
id 32 psi, the speed difference alone 
would conserve 237 gallons and $285 
during the hypothetical 12,000-mile 
year. At a steady 55 mph, the eight 
added pounds of tire pressure would 
conserve 77 gallons, thereby liberat- 
ing $92 for something more fun to buy 
than gasoline. 

Incidentally, frequent tread-depth 
checks show no excessive center wear 
at 32-psi inflation. Not true of an ear- 
lier set of bias tires, however; 28 was 
maximum for even wear. There is 
much more advice than knowledge on 
this subject. Arm yourself with pres- 
sure and tread gauges and learn 
what's best for your tire/vehicle com- 
bination. 

The second bar graph shows the 


dramatic effect of a disabled spark 
plug. The resultant power loss made it 
a real struggle to reach 55 mph, ob- 
taining the miserable 10.5 reading. 
The annual fuel cost of a dead plug 
could make you want to walk, but 
then no one would drive a six-cylinder 
engine 12,000 miles on five cylinders 
... would they? 

A steep highway hill produced some 
fuel-gulping readings that made me 
consider a move to Kansas. The hill is 
aseven percent grade on Interstate 70 
in the mountains west of Denver. It 
was scientifically selected because I 
happened to be going that way any- 
how. Old Scout had to work hard to 
climb that hill—meaning either full 
throttle in fourth gear or slightly less 
throttle in third. Results: 


Highway hill travel 


Condition Indicated mpg 
Up at 40 mph in 4th gear 6 
Up at 40 mph in 3rd gear 7 
Down at 40 mph in 4th gear 53 


The moral of this story is clear. If 
you must drive on hills, be sure to al- 
ways go down. Admitting that this 
isn’t practical, look at the indicated 
effect of 50/50 hillside driving—half of 
the miles up, half down. One might be 
inclined to combine the seven mpg UP 
with the 53 mpg DOWN to arrive at a 
30-mpg average. It would be nice, but 
it doesn’t work that way. 

You've got to go back to the total 
gallons consumed and the total miles 
traveled to get the correct average. 
Fortunately, the computer does all 
that automatically and provides a dis- 
play of average mpg over any distance 
designated as a “trip.” The actual re- 
sult was 12.4, considerably worse 
than the flatland average of 17.5 at 
the same speed. When there's a choice, 
it is better to go around a mountain 
than over it. 


Mpg —little and none 


Jam the throttle to the floor and the 
computer shows you a numeric repre- 
sentation of dollars pouring through 
the carburetor right before your very 
eyes. 

My first throttle-jamming reading 
was as unnerving as it was enlighten- 
ing: six miles per gallon during full- 
throttle acceleration. Reducing that 
to about half a drag start improves 
mpg from six to nine. An even more 
conservative 40 seconds from zero to 
55 keeps the reading above 11 the 
whole time. My dragging days are 
over; Old Scout never beat anything 
but ancient VW’s and loaded semis, 
anyway. 

Zero mpg is a sad situation, but you 
see a lot of it—some necessary, some 
just wasteful. It occurs inevitably any 
time your engine is idling—such as 


Mpg results under various driving conditions 


CONDITIONS 

s 

5 
is 55 mph, 24 psi 12mpg 
3 $E 55mph, 32 psi 
ses 
fef 40mph,24psi 

ЁЁ 
EE  40mph,32psi 

Е 

2 55 трһ, one plug 

H co disabled 10.5 mpg 
Se 55 mph, plugs OK 
ER 40трһоперш 
Zaz disabled 
Б а 2 40 mph, plugs OK 


On-board computer by Zemco performs 
41 separate functions at the touch of a 


while you're waiting in line for gaso- 
line. Idling consumes much less than 
highway travel, but far too much to be 
ignored. 

Idle fuel consumption displayed by 
my CompuCruise varies somewhat— 
especially with temperature. The 
numbers in the table are typical: 


Condition Indicated 
mpg gph 
Cold idle at 25 deg. F 0 2.0 
Cold idle at 60 deg. F 0 1.7 
Warm idle 0 0.6 
Highway travel at 40 mph 17.5 2.3 


Wintertime cold idle consumes 87 
percent as much gas as low-speed 
highway travel. What can you do 
about it? After minimum essential 
warmup—GO! A cold engine will give 
you poor mileage but any mpg is bet- 
ter than zero. 

Many people think it takes a lot of 
fuel to start a warm engine. Some ex- 
perts recommend killing the engine 
only if you expect to idle 30 or 40 sec- 
onds or more. My car computer says 
"none ofthe above." It gives no indica- 
tion that extra fuel is required to start 
a warm engine applying little or no 
throttle. It is pertinent to note that 
the gas swallowed during one minute 
at a red light will take my Scout a 
quarter mile at 40 mph. 

Having an auto computer is almost 


Miles per gallon 
13 mpg 
D 
16 mpg 
П 
17.5 mpg 
[ELI NEN 
14 mpg 
П 
17.5 mpg 


keyboard button. Remote sensors provide 
speed and gas-flow data to unit. 


as good as having a mechanic check 
your engine every week. Generally, 
performance deteriorates over a peri- 
od of time. It goes unnoticed until the 
engine misfires audibly or refuses to 
start when you're late for work. 

My automotive "brain" shows day- 
to-day variations in mileage caused 
mainly by temperature differences. 
What counts is a downward trend that 
persists for several days. 


Your choice 


A device like the CompuCruise 
won't triple your mileage or make 
your car run on water. It is an inter- 
esting gadget, however, that eventu- 
ally could pay for itself if you let it 
help you reduce your vehicle's fuel 
consumption. 

Besides CompuCruise, there are a 
number of mpg meters available from 
local automotive supply houses and 
chain stores such as Sears and Mont- 
gomery Ward. 

Prices will range from $50 at the 
low end to around $300, depending on 
where you buy (shop around) and 
what the meter can do. The simpler 
meters merely give you an mpg dis- 
play—plenty if that's all you need. 
But, if you like to plan your traveling 
more carefully, the more expensive, 
but fully "computerized," versions are 
for you. us 
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Р5 
energy 


house 


packed with energy-saving 
ideas, materials, and devices 
you can use in your home 


A PS reader/architect 
builds his low-energy 
solar home 


By RICHARD STEPLER 
DRAWINGS BY ROBERT RITTER 


BOUNTIFUL, UTAH 
Suppose you reviewed every issue of 
POPULAR SCIENCE published in the 
past seven years for energy-saving 
ideas. Then suppose you designed a 
house that incorporated nearly every 
one of them. That's what Ralph Mer- 
rill, Salt Lake City-based architect 
and loyal PS reader, did. 
And Merrill’s house is no pipe 
dream. His cedar-clad “Idea House 


'80" nestles into a scrub-oak-covered 
mountainside near here, with a spec- 
tacular view of the Great Salt Lake. 
To the north, snow-covered moun- 
tains soar to 10,000 feet. 

Ihad flown into Salt Lake City for a 
look at Merrill's state-of-the-art 
home. What first struck me was that 
the house didn't look its size. Merrill 
has designed it in 12-foot modules (see 
photo) to minimize the bulk of a struc- 
ture that includes, among other ame- 
nities, a three-car garage, workshop, 
five bedrooms and nursery, indoor 
spa, and a home office and darkroom 
forthe resident architect. It adds up to 
more than 6000 square feet of living 
space for an active family of six. 

Onthe way to the home site, Merrill 


Idea House '80: three levels of living space for a large family 


filled me in on some of the home's 
state-of-the-art features he gleaned 
from the pages of POPULAR SCIENCE: 

* The house is carefully sited so 
that it's shielded from winter winds, 
yet open to the south. The basement 
level is partially earth-bermed, and 
windows are concentrated on the 
south facade. (These design tech- 
niques were outlined in "Solar Archi- 
tecture," PS, July '76.) 

® It's built on a wood foundation of 
treated lumber and plywood, assem- 
bled with Senco stainless-steel fasten- 
ers, saving both energy and labor. (PS 
first covered this innovation in the 
Sept. '72 issue.) 

* Exterior walls are framed with 
2x6's, placed 24 inches on center. 
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They're filled with fiberglass batts 
and sheathed with one-inch-thick Sty- 
rofoam under the cedar siding, as de- 
tailed in our Sept. '76 issue. 

* Cathedral ceilings get the same 
treatment, except that fiberglass 
batts are thicker for a total insulating 
value of R-43. 

® The home's solar heating system 
is a first: Israeli-made “free-flow” col- 
lectors that use a light oil as a heat- 
transfer medium are the first to be in- 
stalled in the United States. Architect 
Merrill read about these high-effi- 
ciency, low-cost collectors in the April 
"79 issue. (See the end of this article 
for a complete PS bibliography.) 

The careful planning Merrill put 
into the project is evident everywhere. 
Take windows, for example: 

® They're triple-glazed in seden- 
tary areas (bedrooms, living room) 
and double-glazed in utility and activ- 
ity areas (kitchen, laundry, halls). 

® They're located at eye level—not 
near the ceiling where the air is 
warmer. 


* Most window area is on the south 
side for passive solar gain. Roof over- 
hangs shade them from high summer 
sun angles. 

* Windows on the north, where 
there is a view, are small. 

* No windows are placed on the 
east or west, to reduce solar heat gain 
in summer. 

© Total window area is 12 percent 
of floor area to minimize heat loss. 

Merrill’s heating system has multi- 
ple backup capabilities. Solar heat 
from the collectors is stored in an 
1100-gallon water tank via a heat ex- 
changer. Another heat exchanger pre- 
heats drinking water on its way to a 
Rheem Energy Miser water heater. 
When solar heat is exhausted (Merrill 
is figuring on a 70 percent solar con- 
tribution), a heat pump takes over 
down to 32 degrees F. Below that, two 
high-efficiency Carrier furnaces with 
pilotless ignition carry the load. One 
furnace handles the basement level; a 
larger one heats the upper levels. The 
mechanical room is insulated from the 


Cedi iding is dramatically lighted by 
setting sun as house neared completion in 
spring. Note that no windows are placed 
on western exposure, and windows on 
north, with spectacular view of Great Salt 
Lake, are triple-glazed, small in size. 


rest of the house and is vented to pro- 
vide outside combustion air. Addition- 
ally, there's a separate furnace (from 
Williams Furnace Co.) that keeps the 
garage at 55 degrees. It's more effi- 
cient than "stealing" heat from the 
house to keep the garage warm, and 
complies with local codes that prohibit. 
return air from garages. 

А Hydroheat wood-burning stove in 
the family room adds heat to the solar 
Storage tank by means of a heat-ex- 
change loop. "The solar tank is a cen- 
tral battery for two sources of heat," 
explains Merrill. And a Temco pre- 
fabricated fireplace in the living room 
contributes heat, as well. It's equipped 
with air-circulating ducts, outside 
combustion air, and glass doors. 

Continued 
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The home is carefully sealed 
against infiltration. Dow’s Styrofoam 
t&g insulating sheathing is applied to 
exterior walls, cathedral ceilings, and 
the all-wood foundation. Exterior 
doors (steel with insulated core from 
Lee Haven) have magnetic weather- 
stripping. Windows from Weather- 
shield are double weatherstripped. In- 
sulating foam (Polycell II) was in- 
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jected into shim spaces around doors 
and windows, and into holes in the top 
and sill plates of exterior walls. 
Humidifiers make the home more 
comfortable at lower temperature set- 
tings, and electronic air cleaners en- 
sure that indoor air stays pollution- 
free. (Watch for a major article on in- 
door-air quality in an upcoming PS— 
Merrill anticipated us on that one.) 


In summer, excess solar heat is 
"dumped" into the home's indoor 
Great Western Spa whirlpool. (Solar 
heats all domestic water in summer 
months.) And the heat pump provides 
air conditioning. 

Merrill chose the other components 
in the house for energy efficiency, se- 
curity, or for their convenience: en- 
ergy-efficient appliances from Whirl- 


pool; keyless electronic locks (Domino 
and Essex) for garage and exterior 
doors; an energy monitoring comput- 
er; solid-state alarm system (Silent 
Knight) for fire and burglary; comput- 


erized thermostat (SmartStat) for. 


temperature setback/setups during 
the heating and cooling seasons; attic 
fans (Pryne) to cut cooling load; a sol- 
id-state, low-voltage lighting system 


ДТ 
ШШШ 


(Electro Controls) that permits рго- 
gramming, grouping, timing, and 
dimming of fixtures in different com- 
binations; plastic plumbing with insu- 
lated hot-water runs; and more. (For a 
complete list of products and sources, 
see the end of this article.) 
According to Merrill, there are only 
three energy-saving features he 
didn’t incorporate in Idea House ’80. 


* He didn't use optimum exterior- 
skin-to-volume ratio—the sphere be- 
ing the perfect shape with maximum 
volume to minimum skin. He chose 
the modular design for siting reasons 
and to minimize the bulk of the house. 
"The amount of insulation we used 
compensates for this," adds Merrill. 

® There are no air-lock vestibules 

Continued 
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Construction details: Exterior walls are 
framed with 2x6's, 24 in. on center (top 
left). Windbracing (diagonal metal straps) 
is needed because insulating sheathing is 


PS BIBLIOGRAPHY 
1872: "Now You Can Build on a Wood Foundation, 


“Add Plastic Foam to Ceilings and 
' Oct. 1974: "Wiring Your Home for Those 
Low-Voltage Gadgets," Jan.; "Add Drama to Your 
Home With a Spiral Stai; ; "Tie a Spiral Stair 
1o Exposed Joist Flooring," June. 1975: "Track 
Lighting Puts Light Where You Want It," Jan. 1976 
"Lifetime Preserved Wood—Your Best Bet for Out- 
door Projects," April; "Solar Architecture—lt's 
More Than Putting Collectors on the Roof," July; 
“Home Insulation: Do Those Wild New Standards 
Make Sense?" Sept; "Low-Technology Solar 
Homes," Dec. 1977: "New Proof That Outside Vent- 
ing Saves Fuel,” Feb.; “Hooking Up a New Bath Is 
Easier Than Ever with a Plumbing Manifold," 
March; "Electronic Air Cleaner Slips into Place, 
Low. or No-Power Attic Cooling," Aug.; "At- 
tic Vent hat's New"), Sept.; "Solar-Assisted 
"The Secrets of a Good Wood 


assive Solar,” April; "Higher Efficiency 
with Solar-Assisted Heat Pumps," May; "Solar 
Heating—How to Pick the Right System for Your 
Home," Ji leat Pumps: More Sense Now for 
More Homes?" July; "Track Lights" ("What's 
New”), July; “Exterior Stains,” April; “Energy-Sav- 
ing Second Home" ("Leisure Home"), Oct. 
Saving Fireplaces," Oct.; "Smoke Detector: 
"Weatherstrippin, 


(Part 1), Oct; (Part Il) Nov. 
"Electronic Master Controls Turn on Home Appli- 


ances, Outwit Burglars," Nov.; 
Causes Them; What Stops Them,” No 
Venting Can Trim Your Fuel Bills, 
to Select and Install Recessed Li 


ice Dams: What 
Outside 


the Cost, 30 Percent More Efficient," April; ‘Nola’ 
Clever Motor Controller Cuts Wasted Electricity, 
July; “Solid-State Lock" ("What's New"), Aug. 
"For Dramatic Interiors Bring Siding Indoors, 
Sept.; "Computerized Thermostats,” Oct.; "Rein- 
forcers Add Strength to Almost Anything You 
Build," Nov.; "For Solar Designers; an Inexpensive, 
Cutand-Paste Shadow Plotter," Nov. 1980: 
"Nola's Power Saver —How It Can Save Energy in 
Your Home," Feb. "Energy Monitor," Feb. 
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not structural. Triple-glazed windows are 
placed at eye level. Top right photo shows 
prefabricated trusses used throughout 
structure. All-Weather wood foundation 


(PS, Sept. '75]. "Most traffic will go 
through the garage," says Merrill. 

® There's no "warm room"—an ac- 
tivity core that's insulated from the 
rest of the house [PS, Nov. '77]. Mer- 
rill feels the home's passive features 
make this feature unnecessary. 

Aside from energy conservation, 
Idea House '80's theme is wood. Mer- 
rill has used it throughout, from the 
all-wood foundation to the cedar 
shakes used on the roof. Tongue-and- 
groove cedar siding covers the exteri- 
or, and it's used as feature or accent 
wall covering in most rooms. 

Want more information on Idea 
House '80? A set of drawings plus spec- 
ifications is $75 from Ralph Merrill, 
architect, 3617 South 400 East, Boun- 
tiful, Utah 84010. 02 


Sources of products in Idea House '80 


American Standard Inc., Box 2003, New Brunswick NJ 
08903; American Wood Council, 1619 Massachusetts 
Ave., N.W., Washington DC 20036 (All-Weather wood 
foundation); Autotronics, 1399 Executive Dr. West, 
Richardson TX 75081 (thermostat); Carrier Corp., Carri- 
er Pkwy., Syracuse NY 13221 (gas furnaces, heat pump, 
solar package, humidifier, air cleaners); City Investing 
Co., Rheem-Ruud Div.. 76005 Kedzie Ave., Chicago IL 
60652 (water heater); Columns, Inc., Pearland TX 77581 
(spiral stairway); Congoleum, 195 Belgrove Dr., Kearny 
NJ 07032 (sheet vinyl flooring); CraftsmaniSt. Charles 
Kitchens, 2200 South Main, Salt Lake City UT 84115 
(kitchen cabinets); Domino Engineering Corp., Box 376, 
Taylorville IL 62568 (electronic garage-door lock); Dow 
Chemical Co., Midland MI 48640 (Styrofoam insulating 


is nearly complete in lower right photo. 
Styrofoam t&g sheathing was applied to 
Skin of house, down to basement footings 
(lower left). 


sheathing); Dupont Energy Management Corp., 10730 
Composite Dr., Dallas TX 75220 (energy monitor); Elec- 
tro Controls, inc., 2975 S. 300 West, Salt Lake City UT 
84115 нүү lighting system); Emerson Electric 
Co., Payne and Rittenhouse Div., Honeyoye Falls NY 
14472 (intercom, burglar alarm, door chimes, smoke de- 
tectors, and exhaust fans for kitchen and attic); Essex 
Transducers, 1130 Mark Ave., Carpinteria СА 93013 (sol- 
id-state door locks); Forms and Surfaces, Box 5215, San- 
ta Barbara CA 93108 (carved panels, hardware); Н: 
Lighting, 400 Busse Rd., Elk Grove Village IL 60007 
(lighting fixtures); Hydroheat Div. Ridgeway Steel 
Fabricators, Box 382, Ridgeway PA 15853 (wood stove); 
Iron-A-Way, Inc, 220 W. Jackson, Morton IL 61550 
(built-in ironing board); Koor Metals Ltd., Box 300, 
58100 Holon, Israel (solar collectors); Laminating Ser- 
vices, Inc., 4700 Robards La., Louisville KY 40218 (wood 
veneers); Microtimer Controls,1050 E. Duane, Sunny- 
vale CA $4068 (Vigilite lighting control): E.C. Miller Ce- 
dar Lumber Co., Box 750, Aberdeen WA 98520 (cedar 
siding); Monarch Marshall, Box 2041, San Angelo TX 
76901 (ceramic tile); Nordic Controls, 155 N. Van Nort- 
wick Ave., Batavia iL 60510 (Nola controller); Nuclear 
Systems, inc., 2255 Ted Dunham Ave., Baton Rouge LA 
70821 (SmartStat solid-state thermostat); Owens-Cor- 
ning, Fiberglass Tower, Toledo OH 43659 (fiberglass 
sulation); Robert H. Peterson Co., 2835 Sierra Grande 
St. Pasadena CA 91107 (gas log); Prest-On Clip Co., Box 
156, Libertyville IL 60048 (drywall fasteners); Reynolds 
Metals, Arch. & Bidg. Products Div., Richmond VA 23261 
(aluminum gutters); Rubatex Corp., Bedford VA 24523 
(foam-rubber pipe insulation); Schulte Corp., 11450 
Grooms Rd., Cincinnati OH 45242 (venti 
for closets); Senco Products, Inc., Cincinn: 
(fasteners for wood foundation); Silent Knight, 1700 
Fre jay Blvd., Minneapolis MN 55430 (security sys- 
tem); Temtex Products, Inc., Box 1184, Nashville TN 
37202 (Temco prefabricated fireplace); Thermasol, 
Thermasol Plaza, Leonia NJ 07605 (steam-generating 
unit); Truswal System West, inc., 3850 East Miraloma 
Ave., Anaheim CA 92806 (wood/metal trusses); Jim 
Walter Doors, Box 22703, Tampa FL 33622 (garage 
doors); Weather Shield Mfg., Inc., 4604 Medford Dr., 
Loveland CO (windows and doors); Western Products 
Co., Box 803, Union City CA 94587 (polybutylene pipe 
and fittings); Whirlpool Corp., Benton Harbor MI 49022 
(high-efficiency appliances: cooktop, microwavelcon- 
ventional oven, trash compactor, dishwasher, refrigera- 
tor, washer and dryer); Wilhold Glues, 8707 Millergrove 
Dr., Santa Fe Springs CA 90670 (construction adhesive 
and butyl sealer for wood foundation); Williams Fur- 
nace Co., 14960 Firestone Bivd., La Mirada CA 90638 
(garage furnace). 


Prism gas 
separator 


—new way to recycle 


hydrogen 


HYDROGEN — 
OUTLET 


HOLLOW 
POLYSULFONE— 
FIBERS 


FEED STREAM 


MIXED GASES. 


NON-PERMEATE 
GAS OUTLET 


Steel shells, from 10 to 20 feet in length, 
encase bundles of the Monsanto fiber. 
The gas stream is fed in through the side 
of the shell so that it penetratés through 
the walls of the fibers. The hydrogen gas 
flows out the bottom of the shell, while 
the rest of the gas stream continues to 
flow out the top. The fiber construction 
and shell-side feed enable the Prism sep- 
arator to withstand pressures up to 2150 
psi, so gas need not be depressurized. 


Unique polysulfone fiber allows hydro- 
gen to permeate its walls, flow out its cen- 
ter. Photo at right was taken with an elec- 
tron microscope. 


By HARRIET BROWN 


Hydrogen as a chemical building 
block is indispensable to modern in- 
dustry. The largest, most accessible, 
and, until recently, cheapest source of 
hydrogen has been methane—natural 
gas. But as the price of methane sky- 
rockets, refineries, petrochemical 
plants, and ammonia manufactur- 
ers—all large hydrogen consumers— 
face a scenario long familiar to other 
industries: dwindling supplies and 
mounting costs. The new Prism gas 
separator, developed by the Monsanto 
Corp., may soon bring a measure of 
relief, and help conserve methane. 

Monsanto developed the Prism unit 
to extract hydrogen from waste-gas 
streams, such as those from refineries 
and petrochemical plants. These users 
need hydrogen to “sweeten,” or desul- 
furize, imported crude oil. (Sulfur is a 
harmful pollutant and must be re- 
moved before the oil can be refined.) 
As we import more and more crude, 
more and more hydrogen is needed to 
process it. The Prism separator allows 
refineries and petrochemical plants to 
save the costly hydrogen and recycle it 
for further use. 

Ammonia manufacturers combine 
hydrogen and nitrogen to form ammo- 
nia. They can use the new separator to 
recover unused hydrogen from the 
waste-gas stream, producing more 


ammonia from the same amount of 
hydrogen. 

How does the separator work? Dale 
Orrick, director of the Separations 
Group for Monsanto, explained the 
process: “Each unit is made up of hun- 
dreds of tiny fibers encased in steel 
shells (see diagram). These flexible fi- 
bers are made of polysulfone—a plas- 
tic—and are hollow. 

“Polysulfone allows hydrogen to 
permeate preferentially; in other 
words, it lets hydrogen in faster than 
it lets in other gases. Leave the waste- 
gas stream in contact with the Prism 
separator for a short period of time, 
and only the hydrogen will penetrate 
the fiber walls.” Thus the long, hollow 
construction of the fibers: The more 
surface area in contact with the gas 
stream, the more hydrogen that will 
permeate the fiber walls. 


Energy conserver 


The new separator saves more than 
just hydrogen and natural-gas re- 
sources: It saves energy, too. "Gases 
are compressed by pumps and fed into 
a chemical reactor at a certain pres- 
sure, say, 2000 psi," explained Orrick. 
"They come out of the reactor at the 
same or even higher pressure. But 
Since many separating devices can't 
handle pressures of 2000 psi, the 
waste stream must be depressurized 
before separation, then recompressed 
to be fed back into the reactor. Or, if 
the device can take the high pressure, 
the separation process lowers the 
pressure and the gases must be recom- 
pressed to be reused. The Prism unit 
saves energy by enabling hydrogen to 
flow back into the plant without that 
pressure drop." 

The feature that makes this possi- 
ble is the unit's shell-side feed—that 
is, feeding the gas stream through the 
walls ofthe fibers rather than through 
their centers. "Trying to force a 
Stream in through the tiny centers of 
those fibers at 2000 psi would result in 
a terrific pressure drop," said Orrick. 
"And that's if it didn't burst the fibers 
from the inside first. By feeding the 
gases in through the fiber walls, we 
can keep up a higher pressure without 
worrying that the fibers will be dam- 
aged. They're much harder to squash 
than to burst." Thus the saving: Less 
energy is needed to reuse the hydrogen. 

According to Monsanto, the gas sep- 
arators might also be used to filter out. 
helium, which is used in quantity by 
the welding industry. But that's for 
the future. Right now, prototype hy- 
drogen separators have been operat- 
ing without a hitch for close to three 
years in two of Monsanto's petrochem- 
ical plants, as well as at an indepen- 
dent ammonia plant located in Lu- 
ling, La. 05 
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low-cost 


electronic navigation 


system 


Electronic "addresses" put 
you within 50 feet of 
where you want to go 


By BOB STEARNS 


Iam far from land in the Gulf of Mex- 
ico, on my way to a submerged wreck 
Tve fished many times in previous 
years. The spot, over 25 miles from the 
nearest land, has always been tough 
to find. 


Not this time. In front of me is a box 
no bigger than a portable typewriter. 
Its two digital displays constantly 
flash updated numbers to indicate my 
exact position. When the correct digits 
appear, I will be at my destination. 

I don't need precision steering and 
timing from known landmarks. All I 
need is the Long Range Aid to Navi- 
gation—Loran C—an electronic navi- 
gation system that puts you within 50 
feet of your destination. With Loran 
C, every place and every thing—in- 


cluding the wreck I was searching 
for—has a precise "address." It's an 
electronic address instead of a visual 
one, but just as easy to locate. The 
"streets" and "avenues" are electro- 
magnetic lines of position (LOP's), 
placed there by distant high-powered 
transmitters. 

Loran C officially came into use in 
1974 when it replaced the much less 
accurate Loran A system. Loran C 
routinely yields accuracy as close as 
14o nautical mile and can repeatedly 
return to within 50 feet of a known 
spot. But why the sudden interest? 

The reason is twofold: First, there 
weren't enough transmitter systems, 
called "chains," in use to provide ade- 
quate coverage of the entire U.S. 
coastline until the mid-1970's. 

And second, until recently the cost 
of a Loran C receiver was so great 
($30,000 or more) that only large com- 
panies could afford them. It took a 
dramatic increase in the demand for 
these receivers, plus technological in- 
novations such as microprocessors, to 
bring the price down to the present 
$1200-$3500 range. 


Loran in action 

Loran C uses a chain of low-fre- 
quency (100 kHz) radio transmitters 
that consists of one master and two to 
four slaves. In operation, the master 
transmitter first sends a series of 
pulses. Then, after a predetermined 
delay, the secondary (slave) transmit- 
ters send a similar series of pulses. 

The time delay (TD) between the ar- 
rival of the master station’s pulses 
and those from a preselected slave sta- 
tion will change, depending on your 
position relative to both transmitters. 


Digital display on ТІ receiver tells you 
where you are within 50 feet. 


Because the distance between the 
master and the slave station is fixed, 
there is always a line of constant time 
difference in signal arrival time. Оп а 
marine chart (see drawings) these 
lines appear in hyperbolic form, di- 
verging outward from the base line 
connecting the two transmitters in- 
volved. They are, in fact, electronic 
lines of position (LOP's). To get an ac- 
curate fix, you would use two or more 
LOP's. Where they cross is your posi- 
tion. 

]t requires highly sophisticated 
electronic equipment to process those 
incoming pulses and determine the 
delay intervals between them to the 
nearest 0.1 microsecond (1/10,000,000 
second, in which time the radip waves 
travel just 98.356 feet). 

As Jim Muller of Texas Instru- 
ments explains, "A Loran C receiver 
has the 'number crunching' ability 
equal to several thousand pocket cal- 
culators operating simultaneously." 
Its secret is a microprocessor—a tiny 
computer on an integrated-circuit 
chip. 

Despite its internal complexity, you 
don't have to be an engineer to operate 
a typical Loran C receiver. You first 
select the Group Repetition Interval 
(GRD for the chain you will be receiv- 
ing. In my case, since I was fishing in 
the eastern Gulf of Mexico, I used the 
Southeast U.S. chain, whose GRI is 
listed as 7980. The master station (M) 
for this chain is located in Malone, 
Fla. 

Once the proper GRI has been en- 
tered into the receiver, it's just a mat- 
ter of selecting the two slave stations 
to be used in determining the desired 
time delays. Since the most accurate 
fixes occur when the LOP's intersect 
at right angles, I selected the "X" 


slave at Raymondville, Tex., and the 
"Y" slave at Jupiter, Fla. 

Within seconds the receiver auto- 
matically computed the exact time de- 
lay between the master and each of 
the two selected slave stations, and 
displayed the six-digit results to the 
nearest 1/10th of a microsecond. 

Each of these displays represents a 
line of position. The top might be the 
TD for the master/X slave (M-X), and 
the second series for the master/Y 
slave (M-Y). To determine your exact 
position from these numbers, it is sim- 
ply a matter of referring to a nautical 
chart that has these TD lines over- 
printed on it. 


The gear 

All Loran C receivers will accurate- 
ly compute TD's. But there are differ- 
ences—accounting for the $1200 to 
$3500 price spread —in what these re- 
ceivers do with those numbers. At the 
low-price end, you simply get a digital 
display. But as the price goes up, so do 
additional features and capabilities. 

For example, the Texas Instru- 
ments TI 9900 receiver can also: (1) 
Convert directly from TD display to a 
latitude/longitude readout by the 
touch ofa single button. (2) Store in its 
own internal memory bank GRI num- 
bers, TD's, latitude/longitude read- 
outs—and retain those numbers even 
after the receiver has been turned off. 
(3) Calculate arrival (destination) 
point(s) in TD's or lat/long, including 
up to nine additional way points en 
route if desired. (4) Provide intermedi- 
ate way points along a great-circle 
route, and calculate rhumb-line steer- 
ing courses between these way points 
for the shortest passage. (5) Compute 
course-made-good, speed-over-the- 
bottom, time-and-distance to go (the 


REF 


Nelco Autofix 700 can be placed any- 
where you wish—its attached displays are 


SI-TEX receiver mounts nicely inside the 
center console. Boat is a 23-footer—a typ- 


next way point or destination —which- 
ever comes first). (6) Show whether on 
or off course via a built-in steering in- 
dicator. (7) Display precise time using 
a clock synchronized to the atomic- 
clock-regulated signal of the Loran 
transmitters. (8) Indicate magnetic 
correction for compass courses. Апа 
more, all in a compact, nine-pound 
package. 

The Furuno LC-200 receiver offers, 
among its many features, an instanta- 
neous power-failure alarm. You can 
push a button on the Nelco Autofix 
700 to initiate a new chain search (for 
the strongest signal) when leaving 
one GRI area to enter a new one. The 
Fleetmaster receiver uses easier-to- 
read LCD displays, as compared with 
the more common LED displays used 
on many other receivers. 

A complicated nine-leg course can 
be set up on the Simrad CC-2 receiver 
before leaving the dock and placed in 
memory to be recalled in sequence. 
The Si-Tex/Koden 737 has a single 
LCD display, but can automatically 
display preselected TD's or all avail- 
able TD's (from four slaves) sequen- 
tially. 

The ITT Decca model 701 can be 
programmed to compute TD's from 
two master and four slave stations si- 
multaneously The RAYNAV6000 
can immediately verify fixes by simul- 
taneously tracking up to five slave 
stations. Morrow's LCA3450 has a 
built-in signal analyzer that enables 
you to evaluate the strength and con- 
dition of the signals received and to 
compensate for signal distortion. The 
Wesmar LC10 can be coupled to the 
AP1100 autopilot for completely auto- 
mated navigation and steering. 

And, for the small-boat operator, 

Continued 


in a weatherproof container for remote, 
on-the-bridge display of time delays. 


ical size now using Loran C systems. Lo- 
ran is no longer a huge investment. 
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To spot your position, plot Loran C signals on chart's time-delay lines 


who must keep the Loran C receiver 
inside a console (where it’s hard to 
read), many manufacturers are now 
offering compact, weatherproof, re- 
mote LCD readouts that can be 
mounted on the instrument panel. 


Where is Loran C headed? 


Most of the manufacturers I’ve 
talked to agree that as the demand 
increases, prices will continue to drop. 
There are already basic receivers on 
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“Loran C Data 


DAT GRI 7980 


M — Master — Malone, Fla. 

W — Secondary — Grangeville, La. 

Y — Secondary — Jupiter, Fla. 

Z — Secondary — Carolina Beach, N.C. 


Time delays between master 
and slave transmissions form 


ES hyperbolic lines of position 
& SIENNE (LOP). The specific time will put 
Ov you somewhere on that line. By 


using another slave transmitter, 
another LOP is produced. Where 
they cross is your position. 


the market for just over $1000. And 
demand is increasing as people find 
more ways to use them. 

For example, Loran C is being used 
on boats surveying off-shore areas for 
oil deposits. Boatmen always know 
exactly where they are and can easily 
return to the same spot for future 
work, saving time and money —$20 to 
$30 million a year, estimates the In- 
ternational Association of Geophysi- 
cal Contractors. 


ex 


EXAMPLE OF RECEIVED LORAN-C SIGNAL 


7s 


At least one oil company is using 
Loran C to keep its tankers centered 
on the axis of the Gulf Stream while 
en route from Texas to Delaware. This 
yields a boost in over-the-ground 
speed of two to 3.5 knots, and savings 
in fuel costs of $5000 or more per 
trip. 

The National Highway Traffic Safe- 
ty Administration has been testing 
Loran C by equipping Philadelphia. 
ambulances with receivers. Each re- 
ceiver is tied in with a computer-dis- 
patching system, and its location can 
be constantly monitored in a central 
control room. In an emergency, the 
dispatcher can select the nearest am- 
bulance in the area to answer the 
call. 

At least two companies are rumored 
to be developing a low-cost, hand- 
held, battery-powered Loran C receiv- 
er. Hand-held? Perhaps it's not too in- 
conceivable to visualize pocket-size 
Loran C receivers, almost as common 
as today's calculators. Then no one 
would get lost. us 


49-pound boat 


folds flat for easy storage 


BY RAY HILL 
PHOTOS BY JOHN KEATING 


A small crowd gathered as I started 
assembling my boat at the marina. I 
spread the sides of the folding polypro- 
pylene hull apart, inserted three 
seats, clamped on a motor, slid the 
boat into the water, and was off in a 
matter of minutes. 

People don’t usually take their 
boats to the water to assemble, but in 
this case it was easy. The 10-foot Por- 
ta-Bote is designed to be quickly as- 
sembled and taken apart for easy stor- 
age and transportation. The 44-pound 
hull folds flat, to a thickness of about 
four inches. The three seats, which to- 
gether weigh five pounds, have styro- 
foam glued underneath for flotation if 
the boat is capsized or filled with 
water. 


Motor that author 
used here is 1.5 
hp. Note how high 
the bow rides in 
water. A headwind 
can make things 
even more exciting. 


I tried the Porta-Bote as a rowboat 
and as a power boat. The U.S. Coast 
Guard’s capacity rating for it is four 
persons (or a total of 630 pounds in- 
cluding passengers, motor, and 
gear). 

As a rowboat it impressed me by its 
easy rowing and its stability. I tried 
some reasonably rough water, and the 
little boat was remarkably stable— 
with either one or two people. 

With a 1.5-hp motor (2.5 is the max- 
imum recommended) everything was 
okay with a passenger in the bow. But 
with only one person in the boat at the 
stern, opening the small motor's 
throttle wide open lifted the bow so 
high that water came in over the 
stern. Operating the motor from the 
center seat with an oar handle elimi- 
nates this, says the maker. 

The boat performed well in the 


Folded hull can be carried by one per- 
son. The job is easier with somebody at 
each end, especially on a windy day. 


short time that we used it. It's also fun 
to assemble and take apart. What isn’t 
fun is paying for it. The boat alone is 
$750. Oars, motor, and motor-mount- 
ing bracket are extra. If you buy them 
from Porta-Bote you'll pay $55, $329, 
and $29 respectively. All this adds up 
to $1163, shipping costs not includ- 
ed. 

That's a lot of money for a boat of 
this size. If the uniqueness of the craft 
appeals to you, however, or you have 
special storage or transportation 
problems that require a lightweight 
boat that can be carried and stored 
flat, this might be what you need. 

Its made by Porta-Bote-Interna- 
tional, P.O. Box 2287, Menlo Park, 
Calif. 94025. ) 


Porta-Bote is made up of these parts. 
First assembly takes some time; after 
that, it goes together very quickly. 


First step is to spread the hull apart and 
insert the middle seat. Then insert other 
two. Pins hold seats in place. 
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Axial-piston 
rotary engine 


burns any liquid 
or gaseous fuel 


By DAVID SCOTT 


It looked like a big electric motor 
draped with wires and pipes. Dieter 
Voigt pushed the start button and the 
strange eight-cylinder engine quietly 
came to life. A test-bed tachometer 
showed a lazy 400 rpm. "It's under 
load," he said. I touched the casing 
and felt only a hint of wobble. "Now 
watch the throttle response." He flip- 
ped a lever and the tach needle swung 


quickly to 2000 rpm. The sound was a 
hushed, smooth blend of whistling 
and mechanical noises. 

"You can hear the difference," he 
said. "It's due to continuous combus- 
tion." This is just one of the remark- 
able features of an axial-piston rotary 
design which has been under develop- 
ment for several years at the Institute 
for Automotive Studies in Aachen, 
part of West Germany's largest tech- 
nical college, where Voigt is a senior 


researcher. The engine is a cross be- 
tween a two-stroke and a six-shooter 
revolver, with touches of Stirling and 
gas turbine. 

"What are the advantages of this 
engine?" I asked Voigt. 

"Foremost is its multi-fuel capaci- 
ty," he said. "It burns any liquid or 
gaseous fuel, regardless of octane or 
cetane number. Exhaust emissions, 
noise level, and vibration are all ex- 
tremely low. 

"It promises diesel-like thermal ef- 
ficiency and fuel consumption, too," 
he explained. "Continuous combus- 
tion allows very lean mixtures for ex- 
tra economy. Torque is nearly uni- 
form over the entire speed range. And 
the bulk and weight is less than that 
of a diesel engine of the same pow- 
er." 

These claims are similar to many 
made in the past about other off-beat 
engines that have died. This one may 
never get beyond the laboratory, ei- 
ther; there are plenty of unsolved 
problems. But its ingenuity, sound en- 
gineering, and financial support from 
the German government make it 
worth a close look. 

Basically, the engine ignites its fuel 
externally in a continuous combus- 
tion process, which causes its cylindri- 

Continued 


Seven-cylinder three-liter engine ran 2000 
test-bed hours before partial disassembly 
for display at a Hamburg (West Germany) 
exhibition. The circular block with oil- 
cooled cylinder liners is coupled to the an- 
gled swashplate by hypoid gears (see 
text) for synchronous rotation. Cylinder 
head and combustion chamber were re- 
produced in plastic for the show. Hand- 
whéel at left varies port timing by chang- 
ing angle of the drive gear. Standing by 
the engine is one of the engine's design- 
ers, Ulrich Rohs of the Aachen Institute. 


CONNECTING ROD SWASH PLATE 


CYLINDER-BLOCK 
HOUSING 


DRIVE GEAR 
(INCLINED) 


FLAT CYLINDER HEAD 


COMBUSTION-GAS 
INLET PORT 


How it works: The cutaway drawing above shows compo- 
nents of a seven-cylinder axial-piston engine. Direction of en- 
gine rotation is counterclockwise. Follow one piston through 
its complete two-stroke cycle using the schematic drawing at 
left. Air from the engine-driven blower flows through the inlet 
port into the cylinder at position 1, with the piston at bottom 
dead center. Air is compressed at 2 and 3, and is released via 
the outlet port (hidden from view in cutaway drawing) to the 


2 в combustion chamber. Fuel injected into the chamber burns 
continuously in the stream of compressed air. The burning 
mixture blasts through the gas inlet port to the cylinder at 5, 
To with the piston now just past top dead center. When the port 
is closed by the moving cylinder, the hot gas expands with a 


3 5 constant pressure at 5, 6, and 7, providing the power stroke. 
The exhaust port opens after 7 and the burned gas escapes 
while the piston is near BDC. Exhaust and inlet ports are both 

4 partly uncovered as position 1 is approached. Blower air then 
scavenges exhaust gas from the cylinder as it's filled. Individ- 
ual cycles for all cylinders overlap by one-seventh of a block 


COMPRESSED COMBUSTION y high 3 
AIR. GAS rotation, giving seven power strokes per shaft revolution. In- 
т MET clined swashplate drive gear provides controlled reciprocating 
( \ motion to pistons. Expanding burning gases cause drive gear 
to turn via con-rods. Spark plug is used only at start-up. 
|. — — COMBUSTION 
CHAMBER 
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Circular block and cylinder liners аге 
clearly visible from this angle, with top 
engine cover removed. This seven-cylin- 
der model is on test-bed at Aachen. 


Eight-cylinder engine displayed at Ham- 
burg exhibition has started tests at Aa- 
chen lab. With development, it is expect- 
ed to produce 100 hp at 3000 rpm. That's 
European Editor David Scott with his fin- 
ger on the throttle lever. 


cal cylinder block and pistons to rotate 
about a common axis. 

A Stirling engine also has external 
and continuous combustion with simi- 
lar nonpolluting benefits. But it needs 
separate heating and working fluids 
for its hot-gas cycle, intricate and cost- 
ly “regenerators” between the cylin- 
ders, and a complex speed-control ar- 
rangement. The axial-piston rig uses 
the same fluid for both functions, so 
the throttle system is simple. 

Gas turbines have continuous com- 
bustion, too, but dissipate perhaps 
two-thirds of their shaft power driving 
the air compressor that gasifies the 
fuel, Voigt pointed out. “We need an 
air blower for cylinder filling and 
scavenging the exhaust gas, but it 
consumes only about five percent of 
the power. And our overall perfor- 
mance is far better,” he said. 

Constant cylinder pressure during 
the power stroke is another important 
factor. Conventional piston engines 
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have instantaneous peak cylinder 
pressures, which create vibration, 
noise, and mechanical stress. With 
this engine, the fuel/air mixture is al- 
ready burning when it is released into 
the cylinder, where combustion con- 
tinues smoothly as the gas expands 
and moves the piston. 

This further combustion causes a 
temperature rise that helps stabilize 
the pressure throughout the stroke. 
As a result, the torque curve is nearly 
flat down to idling speed, and the 
harmful consequences of sharp pres- 
sure rises are avoided. Aside from 
that, the rotating engine is in natural 
dynamic balance, so there’s no vibra- 
tion from mechanical sources. 


Different configurations 


The Institute has built several ex- 
perimental engines in seven- and 
eight-cylinder configurations. One of 
the sevens with three-liter displace- 
ment has clocked more than 2000 test- 
bed hours. Maximum output so far is 
60 hp at 3000 rpm. 

“That’s pretty low considering the 
cubic capacity,” Voigt admitted, “but 
we're still at an early stage. We figure 
the potential at 100 hp, and that's bet- 
ter than most comparable diesels. The 
Mercedes three-liter diesel produces 
only 80 hp," he reminded me. 

In bulk, the engine has a clear edge. 
It's about half the size of a comparable 
in-line six and, at 350 pounds, weighs 
around 30 percent less. Compactness 
and fewer parts are the reason. The 
cylinder head is a simple flat plate. 
There are no valves, timing gear, or 
heavy crankshaft, and the cylinder 
block serves as the flywheel. 

More power is now the big concern, 
so lab work at the Institute is being 
focused on the combustion chamber. 
Reduction of heat losses in this part is 
essential for efficient conversion of 
fuel into usable energy, and hence for 
overall thermal efficiency. 

The existing combustion chamber is 
steel, and requires water cooling to 
keep it from melting at sustained tem- 
peratures up to 2000 degrees C. Un- 
fortunately, the excess heat is wasted, 
and the losses can be as much as 40 
percent of the energy input. Thus, en- 
gine efficiency is still very low—16 
percent. 

A ceramic insulated chamber is 
seen as the solution, and is the next 
step. It would permit safe operation at 
high temperatures and cut cooling 
losses to a mere 10 percent, Voigt esti- 
mates. "That alone could perhaps dou- 
ble the efficiency, making it better 
than some diesels," he told me. 

Tapping energy wasted in exhaust 
gases is a further possibility. Com- 
pressed air entering the combustion 
chamber should be preheated by a re- 


cuperator or heat exchanger, so less 
fuel would be needed for a given burn 
temperature. Alternatively, an ex- 
haust-driven turbine could be geared 
to the engine shaft for a hefty power 
boost, he explained. 


Frictional losses 


Optimizing the bore/stroke ratio to 
reduce frictional losses is far more 
critical with this engine than for con- 
ventional engines. Here the sliding 
friction of the reciprocating pistons 
should be precisely balanced with the 
wiping friction of the rotating block 
against the flat cylinder head. A 
shortened stroke lowers the sliding el- 
ement, but then enlarging the bore to 
maintain a given displacement cre- 
ates a larger wiping area between the 
head and the sealing rings around the 
cylinders. 

A computer calculation at Aachen 
fixes the ideal as 1:2.57, which gives 
an exceptionally long stroke com- 
pared with the usual—approximately 
1:1. The seven-cylinder engine with a 
70-mm bore and 110-mm stroke has a 
ratio of only 1:1.57, so it's well below 
par. The new eight-cylinder 3.2-liter 
unit has a smaller 60-mm bore and 
much longer 142-mm stroke, which 
puts it close to the ideal. Engineers 
hope lab testing now under way will 
prove the theory. 

Though block-to-head rubbing cre- 
ates losses nonexistent in convention- 
al engines, friction in other areas is 
far lower. Piston thrust is handled by 
two hydrostatic ring bearings sup- 
porting the swash plate. Pressurized 
oil from the engine pump creates not 
only a lubricating film, but an out- 
ward axial force countering the 
thrust, so there's no metal contact. 
The ball-ended con-rods have only 
slight angular movement as the block 
and plate turn, unlike the full-circle 
rotation of the big end and main bear- 
ings of a crankshaft engine. 

Compression ratio is another en- 
tirely different concept. In the usual 
engine it's determined by the differ- 
ence in cylinder volume between the 
piston at the bottom and top of its 
stroke. Here it's a function of the dis- 
tance between the cylinder-head out- 
let and inlet ports for the combustion 
chamber. 

Оп their upstroke the pistons can go 
clear to the top as they compress only 
plain air with no fuel content, which is 
transferred through the outlet port to 
the external combustion chamber. 
Burning gas in the chamber is then 
released to the cylinders via the adja- 
cent inlet. The closer these openings, 
the higher the discharge pressure of 
the fuel/air mixture at the start of 
each expansion cycle. There's a limit, 

[Continued on page 113. 


Bike gear 


put-ons and add-ons 
for safer and more 
versatile cycling 


By RICHARD STEPLER 
PHOTOS BY JOHN KEATING 


If you own a 10-speed [PS, March], there's a wide range of 
accessories you should know about that will make your 
biking safer, more comfortable, and more versatile. The 
gear ranges from helmets and rear-view mirrors to com- 
plete bike-pack touring systems. Large, well-stocked bicy- 
cle shops carry many of these items. Or you can order from 
the manufacturers or mail-order services listed below. 


BIKE-GEAR MAKERS 
Avocet, Inc., Box 7615, Menlo Park CA 94025 (shoes); Bell Helmets, Inc., 15301 Shoe- 
maker Ave., Norwalk СА 90650 (helmets); Bike Security Systems, 177 Tosca Dr., 
Stoughton & МА 02072 (Citadel lock); Cannondale Corp. "SS зеш St. Stamford СЇ 
cks); Early Winters, Ltd., 110 Prefontai So., Seattle WA 98104 (Bike 
ipse, Inc., Вох 7370, Ann Arbor MI 48107 (packs, racks, rain wear); Hine! 
Inc., Box 4059, Boulder CO yd. 
lorence W. 
2294 Old Middlefield 
11108 Northrup Wa WA 98004 (helmet); Reflections, Inc., Box 
bunk МЕ 04043 (reflectors); Sojourn Designs, 2300 Central Ave., Boulder CO 80301 
(packs, saddles, helmets, gloves, etc.) 


MAIL-ORDER SOURCES OF BIKE GEAR 

Bike Warehouse, Box 290, New Middletown OH 44442; Bikecolopy, 2910 Nebraska 
Ave., Santa Monica СА 90406; Conrad's, 232 Е. 47 St., New York NY 10017; Cycle 
Goods Cor de Corp. 2736 Hennepin Ave. So., Minneapolis MN 55408 (catalog $4); Eastern. 
Мош ports, Inc., Vose Farm Rd., Peterborough NH 03458; Lickton’s Cycle City, 
Erie St., Oak Park IL 60302 (catalog $1). 


For more cycling accessories, turn page 


A comfortable seat is crucial for long days in the saddle. Sella 
Italia Anatomic seats from Sojourn Designs are slightly wider 
and have extra padding. T-1 model with plastic shell, $22; T-2 
model with nylon shell, $30. Avocet offers similar seats. 


Gear carrier: Velocipac Fox frame bag fastens between top, 
seat, and down tubes to give you a total cargo volume of 567 
cubic inches in two compartments. Sojourn Designs, $25. 


Avocet's touring shoe ($29), unlike most cycling shoes, is com- 
fortable for all-day walking. Vibram sole grips pedal; steel shank 
protects foot; double thickness of suede reinforces shoe where it 
contacts toe clip and strap. Bikecology offers a similar shoe. 


Foul-weather wear: Rain Rider cape from Eclipse fits in a stuff 


sack that slips into water-bottle саде. The urethane-lined nylon 
slicker has loops for fastening over handlebars, rider's legs and 
back. Price: $30. Bike Booties from Early Winters should keep 
feet warm and dry even in downpours. Gaiters completely cover 
shoes and rider's legs up to knees. Price: $37.50 a pair. 


For safer cycling, wear a helmet and use a rear-view mirror. Pro- 
Tec's bicycle helmet (left) weighs under 16 oz., comes in six col- 
ors, and costs $37.95. The Prime, from Bell Helmets (right), is 
aerodynamically designed to cut wind resistance. Price: $33.50. 
Rear-view mirrors fit either glasses or helmet to let you see 
what's coming from behind. $5.50 from Sojourn Designs. 
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Well-dressed bike commuter wears a Bell 
Biker helmet ($37.50), carries papers in a 
Pack & Pedal saddlebag/briefcase that 
mounts on its unique rack ($39.50). Citadel 
lock ($24) secures bike against theft (top, 
right). Reflectors from Reflections, Inc. (bot- 
tom, right) improve visibility. Two white! 
amber reflectors mount in front wheel, two 
red/amber mount in rear wheel. Price 
$6.95. (Windsor bike courtesy Conrad's.) 


Rest stop at roadside: tourers ride bikes 
equipped with packs from (left to right) 
Hine/Snowbridge, Cannondale, Sojourn 
Designs, and Eclipse. These pack systems 
are designed to carry heavy loads, yet 
keep bike stable. Hine/Snowbridge's Kirt- 
land Tour Pak (above left) is made of 3M's 
Early Warning reflective fabric. Kirtland 
Century 300 front pannier shown costs 
$57 (for two). It's mounted on a Blackburn 
front carrier ($18). Other Kirtland prices: 
S/T-2 Elite rear panniers, $106 per pair; 


S/T Elite handlebar bag, $65. Cannon- 
dale's Quicksilver touring system (above 
center) has a polypropylene frame inside 
bags for weight distribution and stabiliza- 
tion. Rear panniers cost $75 per pair; seat 
bag is $12.95; and handlebar bag with 
plastic sleeve for road map is $39.50. Can- 
nondale panniers are mounted on a black- 
finished Blackburn rear carrier ($21). 
Eclipse front panniers ($52.50 per pair) 
mount on the company's $21 slide-mount 
front carrier (above right). Eclipse profes- 


sional handlebar pack mounts on steel 
support frame; elastic shock cords keep 
the $50 bag stable. Eclipse Transcontinen- 
tal rear panniers (shown in large photo) 
cost $105 per pair, mount in slide-mount 
rear carrier ($27.50). Aluminum frame in- 
side Eclipse panniers protects spokes. So- 
journ Designs’ Sojourner panniers 
(shown on bike second from right in large 
photo) can be mounted on front or rear of 
bike, cost $30 a pair. Sojourner handlebar 
bag is $20, and seat pack is $9. 
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Fiywheels 


in space 


— better than batteries 


By SUSAN RENNER-SMITH 
ILLUSTRATION BY GENE THOMPSON 


“It’s a power-storage device—a com- 
petitor to in-flight batteries," said 
Harold Evans of NASA's Goddard 
Space Flight Center. 

Evans was describing NASA's pro- 
posed space power station, a concept 
developed by NASA engineer Phillip 
Studer and himself. The two believe 


Underground flywheel for 
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that a pair of super-light flywheels, 
magnetically suspended in space as 
they spin at fantastic speeds, can store 
energy more efficiently than today's 
spacecraft batteries. A "mechanical 
capacitor," as Studer and Evans call 
their unique, self-contained flywheel 
unit, would convert solar-generated 
electricity into kinetic energy, store it 
till needed by Shuttle power systems, 
then reconvert it to electricity. The 


French phones 


World's first working 
"basement flywheel” 
IPS, Oct. '79], Aerospa- 
tiale's magnetically 
suspended rotor will 
replace backup batter- 
ies used by French 
telephone exchanges 
during power failures. 
Though steel, the 370- 
kg prototype is mod- 
eled on the advanced 
energy-storage fly- 
wheels the firm devel- 
oped for spacecraft 
(above). Spun up by a 
motor with electron- 
ic commutation, the 
wheel turns at 12,000 
rpm. It stores one 
kWh, releasing it at a 
top rate of three kW 
during 20 minutes. 
The 40-cm-dia. wheel 
should operate contin- 
uously for 10 to 20 
years, says Aerospa- 
tiale. The firm is now 
developing a 10-kWh 
version that could pro- 
vide several hours of 
emergency power for 
hospitals and comput- 
er centers. 


team plans to ready a two-kWh sys- 
tem for possible flight tests in 1984. 

Across the Atlantic, the French are 
working on a related project funded by 
Intelsat, the international satellite 
firm [PS, Mar. '78]. France's Aerospa- 
tiale has developed a magnetically 
levitated, high-speed flywheel for pos- 
sible use in a two-kWh system that 
could replace batteries aboard com- 
munications satellites. 

Why discard batteries? "Some of 
those Shuttle experiments will de- 
mand high-pulse power, in the three- 
to-four-kW range," said Evans. "If you 
try to do that with batteries, you've 
got to run a whole string of them to 
keep current levels within reason. 
With the flywheel, we can produce 
high power peaks without the weight 
penalty and decreased reliability." 

Not only do flywheels release en- 
ergy at higher power levels than bat- 
teries—flywheels should last longer. 
Today's advanced nicads die after 
about seven years' use. Flywheels 
should last at least twice as long. 

Space is not alien to flywheels. For 
years, spinning wheels, functioning as 
key elements in attitude-control sys- 
tems, have kept spacecraft pointed in 
the right direction. But these momen- 
tum wheels are relatively heavy, mod- 
erate-speed rotors. 

Energy-storage flywheels are high- 
speed machines, rotating as fast as 
20,000 rpm. Made of lightweight, su- 
perstrong fiber composites such as 
Kevlar or graphite [PS, Jan.], these 
flywheels float in space, suspended by 
magnetic bearings and powered by 
unique brushless DC motors. 

"We don't need conventional bear- 
ings, lubricants, or seals," Evans told 
me. "The motor and suspension are 
built into the inside rim of the rotat- 
ing ring," he said. 


MOTOR 
PERMANENT: 


SUSPENSION 
20115 


3ROOVES 


SUSPENSION’ 
PERMANENT 
MAGNETS 


Though the Aerospatiale power 
tem differs in design details, it too fea- 
tures an integrated motor-generator 
and magnetic bearings. 

Why magnetic bearings? Even in 
zero gravity, high-speed flywheels ex- 
ert tremendous torque strain on con- 
ventional bearings, drastically limit- 
ing their lives. Bearing lubricants are 
also extremely sensitive to vacuum 
conditions 

Magnetic bearings eliminate these 
problems. Lubricants are unnecessary 
because rotor and stator never touch. 
Powerful samarium-cobalt perma- 
nent magnets, embedded in the stator, 
attract the rotor. An electromagnet 
modifies the magnetic field, keeping 
rotor and stator from clamping to- 
gether [PS, Oct. '79] 

Like magnetic bearings, "brush- 
less” motors with electronic commuta- 
tion also eliminate contact between 
rotor and stator, prolonging the life of 
the system 

The "proof of concept” two-kWh 
model Goddard plans to build could 
provide power for one Shuttle laser 
for earth applications research. Scal- 
ing the system up to a 25-kWh module 
that could power all Shuttle systems 
will be an easily attainable, final goal, 
ys the NASA team. 

The French are equally sanguine 
According to Aerospatiale’s Pierre 
Poubeaux, "The technology . . . is now 
mature. We predict that ‘kinetic bat- 
teries’ will replace chemical batteries 
for satellites within the forseeable fu- 
ture. 05 


Model of а solar-powered flywheel is 
demonstrated by NASA technician P.W. 
Humphreys. A ring of magnets in the 
glass-mounted stator suspends the shaft- 
less wheel. Sunlamp "sunshine" gener- 
ates energy in solar panel to spin rotor. 


ELECTRONICS (FOR SUSPENSION, 
MAGNETS IRONLESS  MOTOR-GENERATOR, 
ARMATURE AND POWER CONDITIONING) 


Whirling at a brisk 17,000 rpm, NASA's 
dual flywheels (left) counter-rotate to can- 
cel out gyroscopic forces. Bonded to each 
flywheel's inner circumference is a thin, 
grooved ring of soft iron. Oppositely po- 
larized magnets embedded in the center 
groove create a moving field as the fly- 
wheel spins about a stationary, ironless 
armature projecting into the slot. Since 
current flows only in the armature wind- 
ings, and all switching is electronic, no 
brushes or commutator are needed. The 
rotor is vertically suspended by the attrac- 
tion between two serrated iron grooves 
and permanent magnets on the stator. 
Stator coils keep the rotor stable in a radi- 
al direction. Aerospatiale's 20,000-rpm 
flywheel (cross section, far left) also has 
drag-free design. The graphite rotor is sus- 
pended around a central shaft that con- 
tains motor electronics and armature 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Sporty electric 

GTE Electric, the latest Brad- 
ley Automotive kit on a VW 
frame, has European styling 
and runs on 16 six-volt bat- 
teries. Top speed is over 75 
mph. Acceleration: zero to 30 
mph in eight seconds. Brad- 
ley Automotive, 14414 21st 
Ave., N., Plymouth, Minn. 
55441. 


Telescoping rod 
Cramped for space on fishing 
trips? Zebco's new 5144 
Travel Pak matches an Ome- 
ga 144 closed-face spinning 
reel with a five-foot light-ac- 
tion spinning rod. The rod 
telescopes down to 16.5 
inches. Zebco Div., Brunswick 
Corp., Box 270, Tulsa, Okla. 
74101. 


Portable fridge 

No compressor, refrigerant, 
fan, or motor in Bilan's $195 
portable refrigerator—just 
solid-state thermoelectric 
parts powered by any 12-volt 
DC source. Internal dimen- 
sions: 13.5 in. long, 8.5 in. 
wide, 12 in. deep. Bilan, 412 
Harrison St., Kalamazoo, 
Mich. 49007. 


Plane kit 


Bolt and Pop-Rivet the frame, 
add sailcloth surfaces, install 
a 22-hp snowmobile engine, 

and you've got a 170-Ib. 
Hummer plane. It cruises at 
30 mph for three hours, says 
the designer. Details are $7 
from Hummer, Box 371, Har- 
risburg, Pa. 17111. 


Combustion 
monitor 

Push the F.E.M. (fuel-efficien- 
cy monitor) probe into a fur- 
nace flue and read combus- 
tion efficiency on a display. 
Р.Е.М. analyzes oxygen and 
temperature readings. Neo- 
tronics Ltd., Parsonage Rd., 
Takeley, Bishop's Stortford, 
Herts CM22 6PU, England. 


Saab sedan 


Saab's 900 Turbo is a sedan 
version of the four-door 
hatchback, aimed at the luxu- 
ry market. Its turbocharged, 
two-liter, 145-hp engine has a 
new control system to pre- 
vent knocking with 91 to 99 
octane fuels. The rear seat 
folds forward for loads up to 
5.7 feet. 


Wind machine 


A 16.4-foot-diameter rotor 
made with Sikla spruce helps 
the HR2 wind system deliver 
over two kW in a 20-mph 
wind. Its direct-drive alterna- 
tor supplies a steady 700 
watts with average wind 
speeds of 12 mph. North 
Wind Power Co., Box 315, 
Warren, Vt. 05674. 


Oil vacuum 

Slurping up sticky black oil 
before it spoils the environ- 
ment, the MK10K oil-recovery 
unit vacuums it from the 
water's surface. The device 
uses a special three-inch Uni- 
royal hose attached to vacu- 
um skimmer heads and a 
pump. Slickbar Inc. (South- 
port, Conn.) makes it. 


Peugeot sedan 
Newest French-made sedan 
for the U.S. is Peugeot's 505. 
It's a five-passenger model 
with independent rear sus- 
pension, four-wheel disc 
brakes, and a choice of fuel- 
injected gas or diesel four- 
cylinder engines. Chassis lay- 
out is similar to that of its 
model-504 predecessor. 


4500 miles for 
F-16 fighters 


What appear to be extra 
wings on this F-16 fighter are 
actually the control fins for 
the refueling boom of a KC- 
135 flying tanker. A fuel 
probe fits into a receptacle 
atop the fuselage behind the 
cockpit. The Air Force F-16 
normally has a combat radi- 
us of about 550 miles; but re- 
cently, with three in-flight re- 
fuelings, four F-16's were 
flown about 4500 miles in 10 
hours. That distance demon- 
strates that the hot new fight- 
er can quickly be deployed to 
Europe if needed. The single- 
engine craft is being built 
both here and in Europe by 
our NATO allies. 


Erasable pen 


It won't blob or skip, and you 
can erase mistakes, says 
Scripto of its new 98€ eras- 
able pen. The trick is tar-thick 
ink—some 150 times more 
dense than regular ballpoint 
ink. Ink becomes permanent 
after a time, though. Pressur- 
ization smooths ink flow. 


\Nhats New = 


Push-pull clasp 
Whether you wear diamonds 
or dogtags, this new fastener 
makes neck chains less trou- 
ble. The fumble-free secret is 
a tiny neoprene rubber insert 
(above). Push the clasp shut, 

and the insert captures the 
penetrator. Tug both at once, 
and it opens. Roller Corp., S. 
Plainfield, N.J. 


Ep t Stm 


Siamese shaver 

You сап save suitcase space 
with this clever combo. Its 
heavy-duty blower produces 
hair-drying hot air at 105* C. 
Its 4000-rpm rotary shaver 
has a super-thin alloy mesh 
for a fast, close shave, says 
the maker (Sarinya Co., Box 
593, Morton Grove, Ill. 
60053). Price $30. 


Back-forth bike 


Pumping pedals up and 
down is more efficient than 
pushing them round and 
round, says Belgian inventor 
Н. Van Vlaslaer. On his bike a 
double-jointed connecting 
rod confines pedal cranks to 
reciprocating motion. The 
cranks drive chain wheels 
linked to a derailleur. 


Sleek supercar 

Just 3% ft. tall, the Aston- 
Martin Bulldog has power to 
match its swift lines. A mid- 
mounted, 5.3-liter V8 engine 
with twin superchargers 
gives 0-60 mph acceleration 
in 5.1 seconds. Top speed is 
190 mph. At rest, electrohy- 
draulic rams open the gull- 
wing doors. 


Plant sitter 

Vacation planning? Plant 
Watcher is trustier than a 
best friend—it'll keep house 
plants healthy for 10 weeks, 
says maker (Diamond, 230 
W. 38 St., New York, N.Y. 
10018). The plastic, terrari- 
um-like unit collapses for 
storage. The largest size, sev- 
en sq. ft., costs $22. 
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\Nhats New 


IN BOATING 


BY SUSAN RENNER-SMITH 


Waterproof light 
The slide-out bulb holder on 
this immersible trailer light 
also contains the wiring ter- 
minals. When the slide is 
locked in place, trapped air 
waterproofs both bulb and 
terminals, says Dry Launch, 
1113 Greenville Rd., Liver- 
more, Calif. 94550. Price: $30 
а pair. 


ка| 


Safety lights 

Yearn for a midnight sail in 
your daysailer? Self-con- 
tained, battery-powered run- 
ning lights bolt quickly to 
standing rigging, beam clear 
even when heeling. Stern 
light shown is $16; a pair of 
sidelights, $40. From W. Fish, 
37 Highfield Ave., Port Wash- 
ington, N.Y. 11050. 


Kangaroo hull 

Put the prop in a pocket (in- 
set) and you cut transom 
drag by 25 percent, says Out- 
law Marine (Box 125, Ocala, 
Fla. 32670). The Reef-Runner 
draws 13 in. less water than 
conventional I/O's, and boosts 
speed by as much as three 
mph, it's claimed. Hulls are 
special order. 


Two hardy 
new canoes 

Classy looking, yet tough, 
Grumman's new 16-ft. ABS 
canoe (left) has mahogany 
decks and gunwales. Woven 
cane seats and ash thwarts 
enhance the rich look. The 
strong, naturally buoyant 
ABS is made even safer by 
added flotation material. Rat- 
ed to carry 700 Ibs., the 16- 
footer costs $720. The We- 
nonah Stock-18 Kevlar canoe 
(above) weighs only 35 Ibs.— 
13 Ibs. less than the ‘79 mod- 
el. The ultra-light craft is 
made by a new vacuum cur- 
ing process that produces a 
stiffer canoe with less materi- 
al. Price: $905. Michigan 
Fiberglass Prod., Box 247, 
Winona, Mich. 55987. 


Double-duty boat 
A fitted lid transforms this 
10-ft. boat into a cargo carri- 
er with 280-Ib. capacity. 
Foam-sandwich construction 
makes the boat unsinkable, 
says maker (Jonzen, Grange 
Rd., Weymouth, Dorset, Eng- 
land). Buoyant enough to 
carry four adults, the craft 
planes with a six-hp motor. 
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Speedy driver 

Faster than a ratchet, claims 
the Speedriver's maker. Its 
shaft turns freely inside its 
handle. This lets you drive 
screws and bolts by cranking 
the handle. Price: $9.95 with 
four bits that store in the 
handle. Maker: Speedriver 
Tool Corp., 240 W. 2950 So., 
Salt Lake City, Utah 84115. 


\Nhats New 


IN TOOLS 


BY PAUL BOLON 


Smoothie 


Splitter 


The 4%-їп. sanding wheel 
from 3M smooths flat sur- 
faces as well as curves. Its 
adhesive-backed, 1'2-in.-wide 
belt fits in a slot and wraps 
around the wheel. The wheel 
mounts on %-in. or larger 
drills and sells for $7.84, in- 
cluding three belts. Replace- 
ment belts are five for $2.72. 


The four-flanged Woodox 
steel wedge splits logs into 
quarters in a single pass, its 
maker claims. It safely han- 
dles logs up to 25-in. diame- 
ter, and it's no harder to 
sledgehammer than a simple 
wedge—multiple cuts break 
ring strength, says Colonial 
Tool Co., Box 181, Hohokus, 


N.J. 07423. Price: $24.95. 


Linoleum trimmer 
Accu-trimmer cuts vinyl, 
eliminating painstaking mea- 
suring and scribing. It cuts in 
either direction. Price: about 
$35. Retail stores may lend 
or rent the tool with vinyl 
purchase. It’s made by Con- 
goleum, 195 Belgrove, Kear- 
ny, N.J. 07032. 


Tough teeth 


Not only can you use Stan- 
ley's new handsaw as a miter 
gauge, but its teeth are heat- 
treated to stay sharp—about 
3-5 times longer than other 
handsaws, Stanley claims. 
One drawback: They require 
grinding to resharpen. Price: 
$7.45 for the 8-pt. crosscut 
model. 


Clamping horse 

The Work Grabber is a saw- 
horse with a built-in vise. It 
can hold work pieces up to 
24 inches long in its remov- 
able swivel jaws. Weight is 
just 15% pounds, and it folds 
for storage. Price: $35 from 
Hirsch Co., 8051 Central Park 
Ave., Skokie, IL 60076. 
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\Nhats New 


IN HOME 
IMPROVEMENT 


BY R. L. STEPLER. 


1!!! 


Oil burner 


Interburner can be retrofitted 
to existing oil furnaces to cut 
fuel use from 20 to 50 per- 
cent, says Sloan Valve (10500 
Seymour Ave., Franklin Park, 
Ill. 60131). The Swedish-de- 
veloped unit uses “turbo-re- 
versed air handling” to 
produce a 2500° F flame, 
says the maker. 


Solar plumbing 
Solar water-heating compo- 
nents come preplumbed and 
prewired for easier installa- 
tion in Revere's Sun Center 
package. The assembly, 
shown attached to a hot- 
water tank, includes pump, 
expansion tank, differential 
thermostat, air vent, valves, 
and flow regulator. Revere, 
Box 151, Rome, N.Y. 13440. 


Organizer 

Graphic Grid is a stylish or- 
ganizer for kitchens and 
workshops. Red, white, or 
black vinyl-covered wire units 
come in two sizes: 15%” by 
30" ($20); and 157" square 
($15). A shelf version costs 
$25. Beylerian Ltd., 305 E. 63 
St., New York, N.Y. 10021. 


i 


Dishwasher 

You can turn your water 
heater down to 120° F, claims 
KitchenAid. The company 
says its Energy Saver IV dish- 
washers boost hot water to 
140° F required for adequate 
cleaning. The model shown 
can be used as a portable, 
and converted to a built-in 
later. 


Flooring 

Thomas Jefferson designed 
this parquet pattern for Mon- 
ticello. Now it's available in 
3M's Trinatta elastomeric 
polyurethane flooring line. 
The 13-by-17-inch sections 
come in walnut, pecan, fruit- 
wood, and cherry. Price, says 
3M, is competitive with wood 
at $5 a square foot. 


Crack sealant 

Seal cracks in concrete, mor- 
tar, wood, and ceramic tile 
with 100 percent silicone rub- 
ber sealant: Dow Corning 
says the stuff stays flexible 
and won't dry out or become 
hard and brittle. It comes in a 
10.7-fl.-oz. cartridge with a tip 
designed to slip into cracks. 


i 
1 
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Heat tank 


Immersion elements in Me- 
gatherm's 245-gallon tank 
store heat at off-peak rates; a 
water-to-water heat exchang- 
er transfers it to your home's 
hydronic heating system 
when needed. Price of model 
RH 30: $2890. Megatherm, 
803 Taunton Ave., East Provi- 
dence, R.I. 02914. 
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Whats New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Compact phone 
ITT's X-10 phone slides open 
to talk, closes when not in 
use. An auto-redial button 
tries a busy number again 
automatically, and a ringer- 
cutoff button keeps it quiet 
when you don't want to be 
disturbed. Price: $69.95. 
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Floppy add-on 
Heathkit's floppy-disk system 
works with Heath's H89 all- 
in-one computer. Each 5%- 
inch disk holds up to 100,000 
bytes of data. Single drive is 
$595; additional drive is $325 
(for a total of three, including 
drive in computer). From 
Heath Co., Benton Harbor, 
Mich. 49022. 


Instant help 

With Rescu, a cop gets help 
fast. By pressing a button on 
the belt unit (or simply by ly- 
ing down), the officer sends 
а signal to the patrol car. An- 
other unit then sends a “May 
Day" message, along with 
his last known location. From 
Antenna Specialists, 12435 
Euclid Ave., Cleveland, Ohio. 


Stowable CB 


Reach under the seat for 
HELP when you need road- 
side assistance. It's GE's СВ 
with a magnetic antenna. To 
use, plug it into the cigarette 
lighter and stick the antenna 
on the roof. HELP, which 
stows in a compact case, 
costs $115.95. 


Tape/LP storage 
Storing tapes and records is 
easy; finding them again is 
something else. With Shape 
storage containers, your 
records, audio tapes, and 
video tapes stay in view, 
making it easy to find a par- 
ticular one. From Shape, Inc., 
Box 366, Biddeford, Me. 
04005. 


Talking radio 

You can't see what makes 
the Panasonic RC-6800 

т AMIFM clock radio different— 
but you'll sure hear it. It 
talks. An electronically syn- 
thesized voice speaks the 
time to wake you up in the 
morning or to give you time 
checks throughout the day at 
one-, 15-, 30-, or 60-minute 


intervals. $160. 


Variable angle 
Usually, the vertical tracking 
angle of a cartridge is set— 
rightly or wrongly—by tone- 
arm height. But use this ADC 
Integra cartridge and you can 
set the stylus angle (to reach 
the 20-degree optimum an- 
gle) just by loosening the set- 
screw. Model XLM Ill is $130. 


\Nhats New 


FOR YOUR CAR 


BY ED JACOBS 


WASH 
WIPE 


GM headlamp tool 
Thexton's headlamp bezel 
tool fits the special Torx-type 
screws used on General Mo- 
tors headlights, side markers, 
and grille components. 
There's a Torx bit at either 
end, and the handle is vinyl- 
coated for a sure grip. It 
costs $4.50 at auto-parts 
stores. 


Multi-function 
shocks 


Unusual design features of 
Four-Way Shocks are said to 
simultaneously control load- 

leveling, weight transfer, 
sway, and normal shock 
damping. Prices start at 
$43.50 each. Four-Way 
Shocks, Inc., 7864 Ronson 
Rd., San Diego, Calif. 92111. 


Hidden winch 


Want an inconspicuous 
winch for your Jeep Chero- 
kee, Wagoneer, or pickup? 
This 8000-Ib.-capacity unit 
mounts under the front bum- 
per and comes with 150 ft. of 
She-inch galvanized cable, 
skid plate, and 10-ft. remote- 
control switch. It's $725 from 
Jeep dealers. 


Roof-carrier system 
If you need to carry items on 
your roof or rear deck, you 
could try Magic-Rak's basic 
system of grooved tracks, 
cargo stops, and tie-downs 
($69.95). Add-on units hold 
bicycles ($15) and skis 
($45.50). Amco, 7425 Fulton 
Ave., N. Hollywood, Calif. 
91605. 


Compact gauges 
Stewart-Warner's Mini-Panel 
is said to be the world's 
smallest three-gauge instru- 
ment panel. Gauges indicate 
oil pressure, water tempera- 
ture, and voltage, which are 
frequently monitored only by 
warning lights. The panel is 
$59.95 at auto-parts stores. 


» 


Light minder 

The Informer will remind you 
that you've left your head- 
lights on with both audible 
and visual signals. It has a 
swivel mount, operates on 
six and 12 volts, and costs 
$24.30, ppd. Hyde Park Sys- 
tems, 529 Philip St., London, 
Ont. N6B 1A1, Canada. 
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$1000 GRAND PRIZES 
CATEGORY: 1/2 or 3/4 SHEET 


GARY A. KERR, San Diego, Calif. 
Lawn-chair pair 


Here are the 

10 winners of the 
fourth annual 
PS/APA 


PLYWOOD 
PROJECT 


Kerf-bent arms of this 
matched pair (both 
from half sheet of %" 
A-C) show plywood's 
versatility. After seat 
and back panels are 
cut from center of 
each quarter sheet, re- 
maining frame is re- 
peatedly kerfed, near- 
ly 7" deep, on C-face. 
Strips of masking tape 
are applied opposite 
each cut, on A-face. 
Fill kerfs with glue, 
bendarms, andclamp. 


CONTEST CATEGORY: SINGLE SHEET 


DAVID D. GAY, Kalamazoo, Mich. 
Knockdown picnic table 


Our fourth annual design competition, 
conducted in cooperation with the 
American Plywood Assn. and announced 
in our Nov. and Feb. issues (with a March 
3 deadline), offered a total of $3750 in 
cash awards in three categories, plus a 
generous selection of how-to books from 
the Popular Science Book Division as 
Honorable-Mention Awards in each 
category. Entry categories were 
determined by the amount of plywood the 
project required: % or *4 sheet; single 
Sheet (one full four-by-eight-foot panel); 
and 174 sheets or more. For the first time, 
we placed no upper limit on the last 
category, and this resulted in some 

innovative, all-out designs. The $1000 top CATEGORY: 1 V2 OR MORE SHEE 
prize and $250 second prize winners are | 


shown on these four pages. For the Ex E 
Continued 


PAUL FISCHER, Apple Valley, Minn. 
Wall system with desk 


Borrom 
egasi" 


cho 
779 $ 


ER — 


Simplified cutting diagram shows how two ?4" MDO sheets were 
cut with minimum waste; there's no use of other materials ex- 
cept dowels and hardware. Finger holes eliminate need for pulls 
on cabinet doors and desk lid. Arched tops on uprights were cut 
after assembly. Shelves and cabinets are adjustable and can be 
removed for transport. Unit can stand free as a room divider. 


POPULAR SCIENCE 


A bench-table that comes apart and stacks flat lets you toss itin a 
station wagon when you set off on picnics. Or, for patio dining, 
you needn't leave it set up for weather damage and soilage. 
Make first cut on 42" mark to split panel into manageable halves. 
Rip offthe 6" crosspieces and fasten them to underface of top and 
seats with steel angles. Seats four adults. 


AUGUST 1980 |.97 


POPULAR SCIENCE 


250 
PECIAL 
MERIT AWARDS 


1/2 OR 3/4 SHEET 


LAUREN DRIER, Parma Heights, Ohio 
Record and cassette rack 


Handy rack for albums, cassettes, and car- 
tridges is egg-crate assembly that comes 
apart for portability—all cut from a half 
sheet of М” MDO. Make A cut first, then B. 
Three uprights (slotted to take two trough 
sides, the 20"-wide base, and one 8"-wide 
shelf) create compartments that organize 
your music for easy selection. 


JOHN LEGGITT, Santa Barbara, Calif. 
Two-position deskidrafting table 


Adjustability couldn't be simpler: Top rail 
at back has two different-depth pairs of 
slots cut into its opposite edges. Posi- 
tioned one way, rail sinks flush with sides 
and desk top goes flat. Flip rail over and it 
rides above sides, supporting top at draft- 
ing angle, as shown above. 


Honorable-Mention winners, turn the page. Since есопот- 
ical utilization of each plywood sheet was a prime consid- 
eration in the judging, we include (next to the photos of 
each project) the cutting layout. Note how cleverly each 
project is designed: The parts can be fitted or nested on the 
four-ft.-wide sheets with minimum waste (the gray-shaded 
areas). The dimensions shown on our cutting diagrams do 
not allow for saw kerfs since we have no way of knowing 
how thick a-blade you'll be using (anything from a fine- 
toothed sabre saw to a broad, carbide-tipped blade for a cir 
cular saw). It is assumed that all cuts will be centered on 
the layout lines. 

Asin the past, this year's rules were altered somewhat to 
sharpen and freshen the challenge. But no matter which of 
this year's three categories a project was entered in, it had 
to use as much of the sheet or sheets as practical. Though 
we broadened the under-one-sheet category this year to 
include % sheets (four by six feet) as well as half sheets, we 
had few takers for this new size (not all lumberyards and 
home centers will sell a % sheet). So all three winners in 

Continued 


11/2 OR MORE SHEETS 
pe С 


Best-designed of a multitude of child's-play entries, this climber 
consists of three walls with long, angled slots that assemble into 
a sturdy triangular tower. Layouts above are made on rough side 
of panels. Unit knocks down for storage, or to move outside. 
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this first category used a half sheet—as indicated by the 
little symbol next to each winner’s name, representing the 
amount of plywood used in the project. (The fraction shown 
on each panel symbol represents its thickness; projects 
that call for multiple panels can employ a variety of thick- 
nesses.) 

Qualified entries were received from all 48 contiguous 
states, with heaviest representation in Illinois (39), Cali- 
fornia (33), Ohio (21), and Pennsylvania (18). Quite a num- 
ber of entrants sent in two, three, or even four separate 
projects. The notable increase in entries from women is 
reflected in the fact that three of our winning projects 
turned out to be from women. Neither geographical distri- 
bution nor gender influence our choices, of course. Judging 
is based strictly on design quality, and on how well a 
project fulfills the entry requirements (see box). 

Here are a few scattered facts and comments about our 
winners, offered in the order their projects are presented on 
these pages: 

® Gary Kerr is an architectural student at San Diego 
Mesa Junior College. Although he accomplished his kerf- 
bending without any forms, the APA craftsmen, in repro- 
ducing his pair of lawn chairs, for our photography, found a 
template very useful; so the plan sheet for this project will 


KENNETH P. HATFIELD, Topsfield, Mass. 
Kettledrum dining/cocktail table 


Le) 


Two-position table can be disassembled for flat storage or por- 
tability. When the two slot-together, half-disc supports sink all 
the way into base, tabletop is 2274" high. But back off butterfly 
nuts from a dozen bolts so you can mate holes in base to second 
set of holes in support flanges, and you have a 29%"-high dining 
table. Top locks over flanges by means of underside lip. 


252 BRACES 
OLUÉD AND SCREWED 
1/2" FROM 

eoGes 


SUSAN WAGNER, 
River Vale, N.J. 
Lawn sculpture 


TWO HALVES 
INTERLOCK — 
HERE 


include a bending template, along with details on cutting 
the angled backrest notches. ü 

With most projects that are to be painted or enameled 
(whether for use indoors or out) you're ahead if you choose 
an MDO panel. Medium-Density Overlaid plywood has 
smooth, check-free, resin-coated surfaces applied at the 
mill. (The panels come in 6", %”, 5&", and %” thicknesses.) 
But MDO surfaces aren't appropriate for kerf-bending: 
The unkerfed face just won't be flexible enough to curve 
without risk of checking. MDO would also make no sense 
for the laminated staircase (bottom left photo, facing 
page) where relatively little ofthe panel surface is exposed. 

* David Gay, a research assistant in biochemistry for 
Upjohn, writes: "Thanks for the contest. (This is second 
time I've entered, first time Гуе won.) It has encouraged 
me to design and build plywood furniture of various types. 
My winning entry was my second try at a picnic table good 
enough to enter. I'll be back next year." 

® Paul Fischer, a product engineer for Donaldson Co., 
started his wall system in an adult night-school class, com- 
pleting it at home. "A two-module length was right for my 
wall space," he says, "but the unit can be easily extended 
with another module or two." 

* Lauren Drier designed her record rack as a class as- 
signment at the Cleveland Institute of Art. A growing 
number of U.S. design schools assign participation in our 
contest, and grade class entries before selecting which 
should be submitted for our judging. 

* John Leggitt won top prize in our contest two years 
ago (with an egg-crate dining table), then entered an ear- 
lier version of this two-position desk in last year's compe- 
tition, where it narrowly lost to another desk design. When 
resubmitted this year, Leggitt's desk looked better than 
ever, with its removable top that can be so easily reposi- 
tioned at a drafting slant. So if your entry doesn't win the 
first time you submit it, consider reworking it so you can 
try again next year. 

® Chris Cork is a University of California lab engineer. 
After shopping in vain for an indoor/outdoor climber for his 
toddler, he designed one with a variety of play functions to 
keep a growing child engaged. The unit fits in a small room 
all winter but moves onto the patio when the weather 
warms up. 

® Sharlene Landers is a freelance craftwork designer 
who decided a sun clock was ideal for this solar age, and 
chose the traditional shape of an armillary sphere with a 

Continued 


Massive lawn sculpture is assembled from four sheets—two of 
each layout shown above—butt-joined with glue blocks. This i: 
new type of winner for our contest: In four years of competition, 
this is first time we've honored a project whose only function is 
to delight and inspire. Our PS judge was particularly struck with 
the innovative use of plywood in both projects shown in photos 
at left, and could not choose between them since they were 
equally successful in their different ways. A tie was declared. 


For data on the spiral stair, far left, turn page 
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Jerry Tow's laminated spiral staircase (photo on page 100) is 
another plywood sculpture, albeit a functional one, built into his 
contemporary home. When our PS judge insisted on honoring 
both this entry and the lawn sculpture (preceding page), APA 
reps were wary: They were committed to produce costly plan 
sheets for all winning entries, and the potential market for such 
specialized projects wouldn't justify printing costs. The compro- 
mise: Lees declared a tie for this final award and absolved APA of 
any plans requirement. So the cutting diagrams for these two 
projects are the only available guides for reproducing them. 

You'll need 56 keyhole-shaped treads and 88 disks from 34" 
plywood, plus 16 disks from a half sheet of 2" ply. Each of the 11 
treads is laminated from five keyholes, to a thickness of 3%”. Six 
%" disks and one 74" disk are laminated into cylinders 5" tall for 
the 11 risers. Remaining disks are laminated to form the top of 
the central column. A 7$" hole is drilled in the center of each riser 
and the cylinder of each tread, for assembly. 

Dimensions shown result in a staircase five feet in diameter by 
11 feet tall, overall, fitting a subfloor-to-subfloor height of 10414". 


compass base. Her hour ring (across 
which the gnomon shadow falls when 
the device is properly oriented) is clev- 
erly built up from one full ring and 
eight inch-wide pieces, face-glued. 
Ms. Landers now has a fine project for 
her design portfolio, plus a library of 
Popular Science books to inspire her. 

* Ken Hatfield, a carpenter and en- 
gineering consultant, writes: "I've 
wanted to build a dual-height table for 
months, but was never sufficiently 


motivated. Your contest provided the 
needed impetus, and for that I thank 
you. The dowel inserts (with ends an- 
gled for a snug fit) were used both to 
tension the legs and, by spreading 
them, to add to the flowing line." 

® Susan Wagner designed the lawn 
sculpture for a senior-art-class compe- 
tition, and when her cardboard model 
was chosen for construction, she un- 
dertook the job at home, as a gradua- 
tion gift to Pascack Valley High (in 


Final judging took 
two days 


Awash with entries, APA rep Maryann 
Ezell and PS Reader Activities Editor AI 
Lees studied each project submitted, one 
category at a time, and gave it an evalua- 
tion rating. Toward the end of the second 
day, they re-examined all entries with 
high ratings, comparing them directly, 
one with another, to determine the best 
structural use of plywood, fullest utiliza- 
tion of each sheet, and superiority of the 
design. Entries that did not include a pho- 
to of the finished project, a reproduction 
ofthe plywood grade trademark, or an ac- 
curate, efficient cutting diagram had to be 
disqualified—often - reluctantly, since 
some well-designed entries fell by the 
wayside. Winners were notified at once 
and prizes (cash or books) were soon on 
their way, together with a handsome 
award certificate (sample at left). APA 
then set out to reconstruct and rephoto- 
graph seven of the winning projects—and 
has now prepared plan sheets for eight. 
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Height of risers is easily adjusted to other dimensions. 


Hillsdale, N.J.) before she left for col- 
lege. The sculpture has been so popu- 
lar with the students that a second 
competition is under way. “When each 
issue of PS enters our house,” writes 
Susan, “it disappears for two weeks: 
My father takes it to work to read on 
his lunch hour. He alerted me to the 
contest just in time to qualify.” 

* Jerry Tow (rhymes with now) is 
an assistant professor in the College of 
Design at Iowa State Univ. He worked 
out plans for his spiral stair while 
building his own home: "I wanted a 
unique but relatively inexpensive 
wooden stair which could be prefabri- 
cated in modules in my workshop, 
then transported easily to the building 
site for assembly and finishing." 

Although no plans are available for 
the lawn sculpture or spiral stair, you 
can get complete plans for duplicating 
the other eight of these prize-winning 
projects by sending $1 per project to 


` America Plywood Assn., Box 11700, 


Tacoma, Wash. 98411. Ask for the 
project(s) you want by name. 

Plan sheets are still available, as 
well, for the winning entries shown in 
our August '79 and August ’78 issues 
($1 each), but plans for the winning 
projects in our initial contest (an- 
nounced in August 77) are now out of 
stock. 

Rules for our fifth annual competi- 
tion will appear in our November is- 
sue. Deadline for entries is March 2, 
1981.—Al Lees 


„ён 4 For Your Car or Motorhome— 
THE TRAVEL ION". Smog, cigarette 


and cigar irritation are now obsolete. 


For Your Home or Office— Look forward to those long trips in your car, 
THE ION FOUNTAIN™ . Transform truck or van breathing fresh, ionized air instead 
tired air instantly. Beautifully sculptured of the usual dead and stale air found in most 


case with 5 to 16 times the ion flow of most 
competitors’ models. Costs pennies 

per month to operate. Plus a new special 
Íeature— "ion flow control". The Ion 

Fountain surpasses even nature, giving 

more ions than a roaring waterfall. $89.95 


vehicles. Its Dial- An-Ion feature is a simple and 
easy way to adjust the ion flow to the level you 
desire. Just plug into yourcigarette lighter. Uses 
12 volt DC battery. $99.95 
Fr adaptor available for home use. Only 


Specifications ecifications 

Ton density: 10-400, 000 ions per сп? at 1 meter, Sp density: 10-330,000 ions per cm? at 1 meter 

eu à 188 ie 109 ions per cm? at 50 cms. (depending on your car's charging system) 
utput voltage: Output voltage: 5-10 KV 

Ozone: Less than 2 parts per billion Ozone: Less than 2 parts per billion 

Dimensions 5%" x 4%" x 2%" Dimensions — 34 x З" x 2%" 


Now get that “feel 
5 good feeling". Fin 

out why business 
and home owners all ovd 
the world are relying on 
Air Energizers to "wake u 
their environments. Orde| 
today for prompt delive 


2 You'll love our Air 
| Energizers. They 
give you the power 
to saturate your air with 
billions of refreshing ions. 
Without fans or any moving 
parts they put out a pleas- ——— — —. 


ex ыы o Арше га / 
the emitters, bringing о / Карни НО 
800-538-0750 


added freshness and vital- 

ity to the air with every 

passing minute. It's the In California, 408-338-6663. 

same effect that lightning, Credit card holders can use 
above numbers to order, Other- 

wise send check or money order for 


sunlight, waterfalls and 
trees give to the air. And 
unit price plus $3 shipping per unit. 
Outside Continental BA add $2 


you've got two choice: 
additional. California residents add 6% 


sales tax. Make sure you include full street 
address as we cannot ship to post office 
| " boxes. Get our special ion indicator— 
1 Thousands of Americans are getting that “feel good The Econometer. $7.95. (Not available 
feeling" from breathing ionized air. They re using separately on toll-free number.) 
the Air Energizers shown above to re-create nature's S 2 - Order both units now for only 
freskness in their own home, office and car. So much Free Trial Test eithersystem for 10 days. 
more than an air conditioner or air filter, these space age If you're not completely satisfied just retum 
units not only clear out dust, smoke and pollen but actually your unit and we'll issue a prompt and 
change the electrical balance of the very.air you breathe. 
Imagine a crisp sea breeze, the mountains in summer, 
the forest, or the air after a thunderstorm. Don't you feel 
invigorated? It's alive with negative ions... and... 


courteous refund. Each Air Energizer is 
covered by a full one-year limited warranty. 


UTP Ion Research Center 
Р.О. Box 905, Dept. PS8 
Boulder Creek, СА 95006 


GET THAT FEEL GOOD FEELING 
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PSleisure-home plan 


Lantern square 


By AL LEES 


The pyramidal roof of this four-square house is topped with 
а glazed cupola that serves as a skylight for the entry hall. 
As shown on the upper-level floor plan (where dashed lines 
indicate the ridge and eaves), you enter the house at the 
center of the back wall, stepping onto a mid-level platform 
with parallel stairs; half the stairs descend to a semi-exca- 
vated family room while the other half climb to that sky- 
lighted hall. Access to all upstairs rooms is from this hall: 
You can turn right into the dual-use bathroom (a half-bath 
with full bath beyond) and master bedroom—or left to an- 
other bedroom and den (or study, or guest room). 

If you continue straight ahead, you reach the spacious 
kitchen/dining/living half of this story. Two pairs of patio 
doors flank a fireplace chase and give access to a cantile- 
vered, bench-railed deck—a signature of architect R. M. 
Engelbrecht, who designed this house for PS and the V- 
PAC Council. 

On the level below, nearly identical space (ideal for danc- 
ing or active games) fronts an on-grade patio. Here, the 
doors flank an enclosed utility alcove. 


Here’s how to order your V-PAC plans 


Construction plans for the Lantern Square (VPS #47) are $50 a 
set, $65 for three sets, $75 for five sets. Add postage/handling 
charge of $1.50 in continental U.S., $2.50 elsewhere. Catalog of 
V-PAC plans is $4. From Vacation Plans Service, Box 622, Prince- 
ton, N.J. 08540 (U.S. funds only). 
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V-PAC Council is a group of building-material manufacturers 
promoting quality leisure-home plans. Members include Ameri- 
can General (stairs), Andersen (windows), Darworth (stains), Du 
Pont (finishes), Frigidaire (appliances), GAF (roofing), Georgia- 
Pacific (paneling), Heatilator (fireplaces), Johns-Manville (insula- 
tion), Myers (pumps), Pass & Seymour (electrical), Simpson 
(decking, siding), Singer (heating), Universal-Rundle (baths). 


Main, 


a 3 EE б ae yi 


Ma AE REC A Ване N.YJR.Y, CANADIAN WHISKY—A BLEND, 80 PROOF; © 1979. 
P Photographed at Bow Lake. Province of Alberta. Canada. 
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Instant glues 


One whole class of adhesives was discovered by accident. 
In the mid-50's, scientists at Eastman Kodak put a speci- 
men of a new synthetic polymer between two prisms to 
measure its refractive index. But they couldn't get the 
prisms apart. Thus were born the cyanoacrylates, the in- 
stant glues sold under a variety of names such as Krazy 
Glue. 

Cyanoacrylates cure instantly and bond almost any non- 
porous material. Their rapid set time has speeded up pro- 
duction of such things as optical lenses, hi-fi phonograph 
cartridges, and radiation-measuring instruments. The cy- 
anoacrylates are also a very effective bonding agent for 
skin, as a few people have discovered unintentionally. Dur- 
ing the Vietnamese war, medical personnel used them ex- 
tensively, but the FDA has not approved them for general 
medical use. 

Cyanoacrylates cure in the presence of minute amounts 
of moisture. Another fascinating class of modern adhesives 
cures by suffocation. Exposed to the oxygen in the air, they 
stay liquid, but shut them inside a joint, and they harden. 
They're called anaerobics. You may have used an anaero- 
bic adhesive to keep nuts and bolts locked together. The 
first practical anaerobic adhesive was developed by Ver- 
non Krieble, a professor at Trinity College in Connecticut. 
The Loctite Corp. grew out of that. 

The anaerobics are used as thread-locking compounds 
throughout industry. (One keeps the bolts in place on the 
Texas Cyclone roller coaster at Astro-World in Houston.) 
Later outgrowths of the technology have resulted in anaer- 
obic structural adhesives. 

Today's answer to the glue pots of old are the hot-melt 


The glue revolution 
[Continued from page 65) 


glued on. Adhesives bond in brake linings and tack the 
carpet to the interior. А typical car today contains about 20 
pounds of the stuff. 

To be used by Detroit, though, an adhesive must be 
cheap, and it has to tolerate a little oil, dust, and grime—a 
tricky assignment, but possible with proper tailoring. 
Sometimes new types of adhesives come along that solve 
particular problems. For example, chemists in Du Pont's 
elastomers department developed a new class of adhesives 
they call second-generation acrylics. These do not have the 
brittleness common to acrylics because they're modified 
with polymers that toughen the bond. 

They have many other desirable characteristics, too. 
They'll dissolve the oil on oily metal and form a strong 
bond, in only a few minutes. They can be as strong as many 
epoxies, yet require no heat to cure. Like room-tempera- 
ture-curing epoxies, the second-generation acrylics come 
in two parts, but their chemistry is quite different, and 
consequently, you don't have to mix the parts. You put an 
activator on one surface and the adhesive resin on the oth- 
er. The chemical reaction that causes hardening takes 
place when you mate the two pieces. 

They'll bond most metals, many plastics, glass, and 
wood. They develop handleable bonds in three to four 
minutes and full shear strength in about an hour. They are 
being used to bond fiberglass parts to each other and to 
metal in making helicopter cabins, for example. And a 
maker of speakers for drive-in movies uses them to bond a 
ceramic magnet to the steel plate of a voice coil; the glue is 
weather-resistant so the speakers can sit out in the rain 
and the bond sticks. 
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...12 ft. away! 


Raid Wasp & Hornet Killer has a long- 
distance spray-nozzle to keep you at 
a good distance. You spray it 
directly on the nest. It kills on 
contact and saturates the nest 
to kill late-coming or returning 
insects. Use it once and the 
job is done. 


© 1978 S. C. Johnson & Son, Inc. 


The glue revolution 
[Continued] 


adhesives. If you have a glue gun, 
you've used a hot-melt. They come as 
solids—in sticks, pellets, or other 
forms. When heated to the design tem- 
perature, they melt and flow, then 
freeze and bond quickly when the heat 
is removed. Hot melts lend them- 
selves particularly well to the kind of 
tailoring so essential, to industrial 
uses of adhesives. Hot-melts are pres- 
ently used for light-duty tasks only 
and mainly on porous surfaces. It’s a 
hot-melt that sticks together those pa- 
per diapers. They’re used to assemble 
toys and for TV, radio, and stereo cab- 
inets. They encapsulate electronic 
parts, and are rapidly replacing tradi- 
tional glues in the packaging indus- 
try. Large commercial carpets that re- 
quire splicing are put down with fiber- 
glass-reinforced paper tape coated 
with a hot-melt adhesive. The carpet 
layer puts the tape under the edges to 
be butted, then runs a specially de- 
signed iron along the seam. Result: a 
nearly invisible joint. 

There are many other types of adhe- 
sives. Urea formaldehyde resins are 
used in the plywood industry. Neo- 
prene contact adhesives stick together 
the sandwich panels used in curtain 
wall construction; neoprenes supple- 
ment—or even eliminate—stitching in 
many shoes. Resorcinol formaldehyde 
is highly water-resistant, and is used 
extensively in boat building. Polyure- 
thane adhesives, which are flexible, 
laminate fabrics and foams in the gar- 
ment industry. 

The list of uses—and the list of ad- 
hesives—goes on and on. And research 
continues. Some is focused on elimi- 
nating solvents, which are costly and 
may be flammable or toxic. New high- 
temperature adhesives are being in- 
vestigated for aerospace use, and a 
few researchers are trying to figure 
out what makes barnacles and mus- 
sels stick so well. The environment 
they live in is a lot like the human 
mouth, and they might point the way 
to a new dental adhesive. 

Will there ever be a universal glue? 
Probably not, say the chemists. 
What’s right for one job is just not 
right for the next. Besides, as an old 
saw of the industry goes, how would 
you get the cap off the tube? Ge) 


FOR FURTHER INFORMATION: 

“Those Amazing Super Glues,” Fortune, Sept. 25, '78. 
"Whatever Happened to Human Body Glue?" Reason, 
May ‘80. "Adhesives," International Science and Tech- 
nology, April '64. “interphase in Adhes al of 
Adhesion, vol. 4, 1972. “The Future of M 
ASTM Symposium on Adhesives and Boni 
es for the Automobile and Aircraft Indust 


supplement vol., 2nd editi 
199 Handbook of Adhesives, edited by Irving Skeist, 
2nd edition, Van Nostrand Reinhold Co., 1977. - 


approved. т сутте. 
0197T, Dept. 51-Е, 33 N. Superior, Toledo, Ohio 43604. 


( DRILLS 


WATER WELLS 
50-100-200 
FEET DEEP! 


SAVES YOU HUNDREDS OF DOLLARS!!! 


Did you know that vast t guantities of fresh, sparkling clear water lie within 
200 feet of the surface of the ground almost everywhere? In the city. In 
the suburbs. In the country. Pure, tasty water untouched by chemicals or 
pollutanis. 

Trouble is, until now, the only practical way to tap this wonderful supply of 
free water was to hire a professional driller—and that could cost you a 
thousand dollars or more. 

But now YOU can drill your own well and 
save hundreds of dollars! 


With the remarkable Hydra-Drill you 
can gii pour owe well. It's amazingly 
исо} icated and simple to operate. 
Morethan 47, 600 v water wells have been 
drilled with Hydra-Drills by homeown- 
ers who have had no previous experi- 
ence in well drilling. 

You owe it to yourself to find out more 
about this practical economical way to 
pove good, year 'round water for your 

оте and garden. 
Write or call today for our FREE in- 
formation package including the book- 
let "HOW TO DRILL YOUR OWN 
WELL". There's no obligation— ACT 
NOW! No salesman will call. 


Deeprock Mfg. Co, 
Opelika, Alabama 36802 
FREE Phone Toll-Free 


(800) 821-2280 


IN ALASKA & HAWAII CALL (800) 821-3777 
(Ask for Ext. 5125) 

Call anytime including Sundays. 
\ COUPON AND MAIL TODAY! 

k Mig. Co., Dept PS80 

„ Alabama 36802 
ы mail your free information kit im- 
mediately. 1 understand there is no obligation 
and no salesman will call. 


MEAT 


CUTTING. 


ez 
шы 
ol 


CAMERA REPAIR FOR $19 Componenta 

h Clock Movements: Battery, Quarts, 
with ED ROMNEY’s 100-page BASIC TRAIN- Electric, Urgos Grandmother, 
ING IN CAMERA REPAIR. Fully illustrated. father, Westminister & ‘Triple Gane: 
Simplified methods, use hand tools. Test Dey Kay Winds Жана Й Bim 
lenses, shutters, without special equipment. Parents, үкү. ЖА у 
Thousands sold! Only $17 plus $2 shipping. ‘of items € 
Also Advanced Texts, Leica, Nikon, Contax, 0 
Minolta, Graflex, Mamiya C330, RBé7, M645, 
Yashicamat, $9.50 ео. Write to Romney, Box 
5247P, Spartanburg, SC 29304. (803) 583-3081 


ams, 
dials, beg ree 
tity Prices. Send $1.00 for 60 
Catalog. Refunded on $10.00 Order. 
RT ENTERPRISES, INC. 


NEWPOI DEPTC 
2313 W. Burbank Bivé., Burbank, Calif. 91806. 
AuGusT 1980 | 107 


Jock Itch = 
is a fungus. yg rue 


Cruex e G 


kills it. eal! 


label directions. 


It's a medical fact: the painful itching, chafing, burning 
rash of Jock Itch is caused by a fungus that can't be 
killed by non-medicated powders, creams, or salves. 

You need Cruex antifungal medicine. Its active 
ingredient is medically proven to kill Jock Itch fungus. 
And Cruex soothes the itching, chafing and burning. 

Get fast relief and kill Jock Itch fungus —with Cruex. 
From the makers of Desenex® C ронии: Corporation 1980 


ANNOUNCING 
THE FIRST 


MOLDS um, 


for making APERTA 


Ornamental Concrete 
Фета... 


ELECTRIC VEHICLE 
COMPONENTS 
CATALOG 


Here, in one catalog, you can tind a 
wide selection of the specialized parts 
needed to build or convert an electric 
vehicle 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


Batteries 
e Motors. 
* Controllers 

e Instruments 

e Cables 

e Fuses 

e Connectors 

e Accessories 

• And Much More 


In addition, the catalog includes a 
number of technical articles on build- 
ing and converting EV's, including 
diagrams and pictures. 
BOOSTER Send $2.00 to 
CENTRIFUGAL E The Electric Vehicle Components Catalog 

MOWER Department EV 4 
200 CFM, 115-VAC 

P.O. Box 25 

Mechanicsburg. Pa. 17055 


Ы VISA / MASTERCHARGE 


m GREAT OUTDOOR FUN. 
SEARCH ELECTRONICALLY FOR 
coins and relics with White's Electronics 
metal detectors. Pays tor itself. U.S. Patent 


SAVE 685 


GOV'T SURPLUS ..: NEW EQUIP'T 


\CCEPTED FOR PARTS ORDERS, 
FLIGHT SYSTEMS 


Electronic fuel injection 
Continued from page 60! 


more before the choke can be entirely 
opened. 

Insiders at Kawasaki agree that 
electronic fuel injection isn't needed 
on this engine. But they feel that it 
may be the way to meet tougher emis- 
sions standards. 

How well does Kawasaki's system 
work? I rode the machine for a couple 
of days and it performed flawlessly. It 
always started quickly, hot or cold. 
And it could be driven off immediately 
without any stumbling or hiccuping. 
It accelerates cleanly from idle to red- 
line. 

If the engine is cold, the starting 
drill goes like this: Turn on the key, 
pull lever on the side of the engine, 
press the start button beneath the 
right handgrip, and the engine comes 
to life. If the engine is already warm, 
you don't have to move the lever. It 
simply opens the throttle valves 
slightly from their idle position, al- 
lowing more air and, consequently, 
more fuel into the engine. 

I did not measure mileage or accel- 
eration times. However, testing by 
others has indicated that mileage and 
performance are: about the same as 
that of a standard four-cylinder, four- 
carburetor KZ 1000. That means 
35-40 mpg, and quarter-mile acceler- 
ation times from a standing start to 
speeds around 107-108 mph in 12 sec- 
onds. 

Performance and mileage figures 
are interesting. But probably the most 
important thing about this electronic- 
fuel-injection system is that it’s on an 
engine that doesn’t really need it, asa 
test-bed for engines that really do. 
And it’s just one of the many examples 
that will surely follow of increasingly 
sophisticated electronic hardware be- 
ing used to make all of our motorcycle 
and automobile engines (which are 
similar) run better and cleaner. W5 


2-1 Classic specs 


Engine type. . 4-stroke, 4-cyl., DOHC 
Displacement. . : 1015 ce 
Bore and stroke . .: ` 70 x 66 mm 
Compression ratio. .. 87 
Maximum hp : 96 @ 8000 rpm 
Starting system Electric and kick 
lgnition -.... Batteryicoil (electronic) 
Lubrication . . . ` Wet sump 
Clutch... 
Transmission ed, constant-mesh 
Gear ratios . . lods 

2nd: 2.19 

3rd: 1.67 

4th: 1.38 

5th: 1:22 
Primary reduction ratio 1.73 
Final reduction ratio. . 2.20 
Overall drive ratio 4.64 (top gear) 
Frame... . 1 Tubular, double cradle 
Battery. ......... 12V, ТААН 
Wheelbase Be 
Overall length 
Seat height . . - 
Front brake 
Rear brake . . ч 
Suspension travel . 


Dry weight 
Suggested retail . . 


HOUSEPOWER CLINIC 


By EVAN POWELL 


Illusive water distiller 


A portion of our November ‘79 article 
“Under-Sink Water Filters” referred to a 
new home-water distiller developed by 
Arthur D. Little, Inc., and manufactured by 
Shetland Corp. Further research and test- 
ing postponed its introduction, but it will 
be on sale in some areas this fall. The pro- 
duction model is slightly wider and lower 
than the prototype, and its capacity has 
been increased from one to 1%; gallons. 
The unit is FDA approved and UL listed. It 
consumes 700 watts of power and distills 
1% gallons in approximately seven hours. 
It will sell for less than $200. 

Initial production will be relatively slow, 
but the enthusiastic response from PS 
readers impressed the manufacturer, who 
has agreed to put you at the top of the list. 
If you can't locate a unit in your area, 
write: Neal Douglas, Shetland Co., 44 Ger- 
rish Ave., Chelsea, Mass. 02150. 


Portable housepower 


Actually it's called “Powerhouse,” but | 
couldn't resist the transposition. By any 
name, Kohler's new home generator has 
more versatility than either stationary 
emergency generators or small mobile 
units have had in the past. 

The Powerhouse has the usual portable 
features. There’s a 15-amp, 115-volt du- 
plex receptacle and a 115/230-volt twist- 
lock receptacle. It can be carted out to the 
yard or garden for mowing, trimming, or 
cultivating with electric implements, or 
into the woods to cut firewood with an 
electric chainsaw. 


But a conventional portable generator 
falls short when an emergency arises and 
you need power for critical appliances in 
the house. Also, if not properly connected 
and isolated from the supply line, it can be 
hazardous to an electrician working on the 
line downstream from the house. Perma- 
nently mounted standby generators have 
a transfer switch that automatically isolat- 
es the power lines when the generator is 
turned on. But these units often sit in 
mothballs so long that when they're 
needed, the fuel is stale, or the generator 
may have lost its field magnetism, or oth- 
er problems caused by non-use may pre- 
vent it from running properly. 

Regular use (and Kohler's “field flash” 
button) eliminates such troubles. The 
Powerhouse has a transfer switch; an 
auxiliary six-gallon fuel tank is optional. 
Connecting it for emergency use is as sim- 
ple as connecting an adapter cord be- 
tween the transfer switch on the house 
and the unit, then clipping on the out- 
board-style fuel tank, which will power 
the 3500-watt model for about 12 hours at 
half load. 

The 3500-watt unit is powered by a Koh- 
ler eight-hp cast-iron engine; a 5000-watt 
model has a 12-horse engine. Neither will 
operate everything in the home, but either 
will run emergency equipment—refrigera- 
tor, freezer, water pump—plus one burner 
on a range. The basic package starts at 
about $1100. That's not cheap, but it's less 
than half the price of Kohler's permanent 
standby unit when it was introduced sev- 


eral years ago. 
Automatic 


Q&A fange unt 


| have а GE range, model J885003. The 
automatic surface-unit control has quit 
working. I’ve checked the heating ele- 
ments; they seem okay. What else should 
| check? 

W. D. Ellison, Los Angeles, Calif. 


The Sensi-Temp unit on your GE range 
has two circuits that provide automatic 
control. In circuit 1, power flows from the 
line through the switch to the heating ele- 
ment, as in a conventional surface-unit 
circuit. But there is also a control circuit 
that has as its power supply a 12-volt 
transformer. That current flows through a 
thermistor, a solid-state component that 
changes resistance in response to tem- 
perature. It is located in the small sensor 
button in the center of your surface unit 
that contacts the bottom of the utensil. 
This circuit energizes a small heating ele- 
ment in a second switch, called the re- 
sponder; the heat causes a bimetal switch 
arm to cycle ata rate that keeps the utensil 
at a near-constant temperature. 


You'll need a volt-ohmmeter to check 
the rest of the circuit. Unplug the range 
and follow the lead from the sensor to the 
responder switch. Detach one of the leads 
and, with the VOM set at Rx 1, you should 
read continuity through the sensor (ap- 
proximately 18 ohms). If it's open (no cir- 
cuit) or shorted (infinite resistance on me- 
ter), it should be replaced. If the sensor 
checks out, find the transformer, located 
behind the rear access panel. Remove one 
of the two leads going to the responder 
and test the transformer windings for con- 
tinuity, still with the meter set at Rx1. If 
you get a reading, remove one of the 
leads from the line side of the transformer 
and check those windings. If both sides 
give a continuity reading, the transformer 
is good. This leaves the responder (which 
is difficult to test) as the culprit. 


That old flame 


I've heard that electronic ignition for gas 
furnaces can cause condensation in the 
summer when the furnace doesn't oper- 
ate, and that this can rust out the burner. If 
true, the problem would also occur if you 
turned off a pilot. The couple of dollars per 
month | spend to keep my pilot lit seems a 
lot less expensive than keeping my base- 
ment dehumidified. Is turning off the pilot 
in the summer penny wise and pound 
foolish? 

Don Vanden Burgt, Hortonsville, Wis. 


That pilot may be the culprit rather than 
the cure, because it creates moisture. The 
byproducts of combustion are water va- 
por and СО;. By themselves they cause 
no problem, but they can combine to form 
carbonic acid, which is highly corrosive to 
any steel surface even if it's porcelain- 
coated (as many heat exchangers are). A 
standing pilot can produce large amounts 
of these substances, which may condense 
in the cool heat exchanger. Personally, | 
side with the school of thought that says, 
“turn off the pilot." 


High wall return 


The return air vent on my central-heating/ 
air-conditioning system is in the wall near 
the floor. Since most of our use here in 
Houston is in the cooling cycle, wouldn't it 
be better to have the return air vent near 
the ceiling? 

Larry Mann, Pasadena, Tex. 


Yes, such a change would serve two pur- 
poses: First, it would return the warmer 
air, which rises toward the ceiling, back to 
the evaporator coil, thus increasing effi- 
ciency. Also, it would help prevent strati- 
fication, improving circulation and keep- 
ing temperatures more consistent from 
floor to ceiling. The ideal solution is to 
have a high wall return located above a 
low one, with a damper between the two. 
Then you can close the lower one and 
open the top for cooling, and open the 
lower and close the top for heating. 


Got a home-equipment problem? Write to 
Evan Powell, Housepower, Chestnut 
Mountain, Rte. 1, Box 322A, Travelers Rest, 
S.C. 29690, giving appliance make and 
model number. Sorry, but unpublished 
questions cannot be answered by mail. 
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Roof hatch 


—safe route to the top 


Scrambling up over eaves 
is a risky chore you avoid 
with this direct access 


By DAVID R. EYLER 


Every season of the year there’s some- 
thing on your roof that probably needs 
attention: chimney, antenna, gutters, 
solar collection device, or just (just?) a 
leak. Carrying and positioning a lad- 
der can be a major nuisance in any 
rooftop job. And climbing up and down 
ladders—especially on two-story 
houses—always poses some risk of in- 
jury. You can reduce the hazard and 
the inconvenience substantially with 
an inconspicuous rooftop hatch de- 
signed to get you safely up to the roof 
via your attic. 


I built my roof hatch with some 
framing lumber, a length of continu- 
ous hinge, nails, and some boat hard- 
ware. Aluminum flashing around the 
hatch opening avoids maintenance 
problems, and matching shingles on 
the top of the hatch blend in with the 
rest of the roof. I've found that in addi- 
tion to being safer, the roof hatch 
makes it easier to carry tools and 
heavy supplies up onto the roof, as 
well. 

Depending on your rafter spacing, 
the design (see drawing) will give you 
an opening almost two feet wide by 
three feet long—you can choose the 
length to suit your own needs. (If your 
house was recently built and has 
rafters 16 inches on center, you may 
want to cut one of them and nail head- 
ers between the adjacent rafters; oth- 
erwise, you'll be left with only a 13- 
in.-wide opening after framing the 


hatch. If your rafters are trussed— 
have no load-bearing ridge beam—it's 
necessary to “box” the opening to 
maintain the tension in the truss de- 
sign. Simply double the upper header 
and nail to the adjacent full rafters a 
“part” rafter down to the doubled low- 
er header. Be sure to brace the truss 
before cutting.) 

Begin the project by surveying your 
roof from outside. Choose a spot for 
the hatch that is away from power 
lines and overhanging branches, and 
not too close to the roof’s edge. Check 
the attic for any structural obstacles, 
plumbing vents, or wiring. If you 
choose a spot at about waist level for 
the lower edge of the hatch, you may 
not need a step in the attic to boost you 
out onto the roof. 

Once the location is chosen, lay out 
the hatch area on the inside roof 
sheathing between rafters. Drill 
small pilot holes at the four corners 
and tap finishing nails through them 
as markers. Then go up on the roof 
and draw lines between the nails on 
the shingles. Construct a second, larg- 
er rectangle whose sides are two 
inches outside the first. Carefully 
score, cut, and remove shingles inside 
the larger rectangle. Cut the roof 
sheathing between the rafters and in- 
stall 2x6 headers between them. 

Frame the rough opening with 


The 


Original 
Velveteen 


The lightweight Air Bed offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air. 
Features air coil construction with multiple controlled air 
chambers that hold your body evenly and independently. 

Turns any room into a guest room. The ideal portable 
bed for holiday and vacation visitors...and it stores easily. 

Take it camping, in your van, on your boat, in your sum- 
mer home; sunbathe and float on it! 

Available in twin, double, queen and king sizes. inflates 
in minutes with most air pumps or cannister vacuum. 
(High-power air pump available—optional.) Made of sturdy 
20 gauge poly vinyl, cleans with soap and water. Repair kit 
and pump adapter included. 

Don't be mislead by imitations. Insist on the original, 
red velveteen The Air Bed. 10-day Free Trial. If not 
satisfied, return it within 10 days for refund. Order now! 

CREDITCARD ORDERS 


CALL TOLL FREE: 800-648-5600 тоат 


OPERATOR NO. 48. 24 HOURS A DAY, 7 DAYS А WEEK 
790 Maple Lane, Bensenville, Illinois 60106 


Contemporary Û 
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X. ARevolutionary Sleeping Experience 


49° 


EX «c 


Air Coil Construction Stores Easilyon Shelf 
(im ase send me the following AIR BEDS: ics 
pe Size (tem2339) $49.9 
Double Size (Item 2354) 


Queen Size (Нет 2360) $ 

[5 king size (item 2374) 599.95 || 
‘Add $4.95 per bed for shipping and insurance. 
Z AC Air Pump (Item 0004) $29.95 l 

1 E DC Pump-12 volts-(Item 0005) $29.95 1 
Minois Residents include 5% % s , 

71 CheckM.O.Enclosed í | ChargeMyCredit Card: 

sterCharge U AmericanExpress | 

a Г) Diners Club 


l 
-I 
a | 
790 Maple Lane, Bensenville, IL 60106 a 
\ о" PSMD2IS _ Û CMIT980251 


The smartest call 
you'll ever make... 
(on our dime). 


(800) 547-2504* 


Call now and find out how you can 
put the efficient Schrader Wood 
Stove in your home or office this 
Winter. Save on costly utility bills. 


Find out why Schrader is the 
outstanding wood stove buy in the 
nation. You'll receive details by mail 
without obligation. Call any time 
day or night. (Dealer Inquiries Welcome) 


600 So. Seneca, Dept. B, 
P.O. Box 2898, 
Eugene, OR 97402 


*Oregon residents call: 1-800 452-6585 


dw 

$" PLYwoop 

CONTINUOUS 
HINGE 


NAUTIC: 
HATCH CLOSURE 


1x8’s and 1 x2’s as shown in the draw- 
ing; install the flashing, lapping it un- 
der the shingles. Construct the hatch 
cover with a 1x3 frame and '%-in. ex- 
terior plywood, adding an inch or 
more overlap on all four sides. Attach 
the continuous hinge to the cover and 
mount it on the frame, but consider 
the thickness of your compressible 


CONTINUOUS 
HINGE 


PLYwooo 


FINISHED 
ROOI 


Hatch framing on roofs with widely 
spaced rafters requires only simple addi- 


seal atop the hatch frame—rubber 
gasket or foam weatherstripping —be- 
fore attaching the hinge. Some shim- 
ming under the hinge may be neces- 
sary to make the hatch cover lie flat 
and produce a good seal. My cover is 
secured with marine hardware called 
a hatch (or windshield) "keeper and 
plate," available from marine supply 


NO 


РР; ROOF 
SEAT HINE 
Ы axe narrens 
{| "3800 


tion of headers. Keeper and plate (below 
left) secure cover from the inside. 


stores. The hatch can be covered with 
sheet metal or with shingles to match 
your present roofing. 

You may want to consider modify- 
ing the hatch design to serve as a sky- 
light. The cover can be converted from 
shingle-covered plywood to a frame 
sized to fit a manufactured acrylic 
skylight. 


“We built our own 


Today, the efficiency of dome construction makes more sense than ever. Save on 
construction costs by building it yourself with the help of Cathedralite's extensive owner- 


builder assistance program. Continue to 
heating and cooling bills by 30% to 50%. 


save, because a Cathedralite Dome reduces 


Building permits are simple to obtain. A strong easily assembled Cathedralite Dome shell kit 
meets local building codes. See research recommendation #2396-P of the International 


Conference of Building Officials. 


With a wide range of floor plans and confi 
attractive solution to your housing needs. 


Write for our 36 page full color book on 
Cathedralite Dome Homes and the name 
of your nearest dealer. Please enclose 


$4.00 to cover handling & mailing. Floor 
plans & kit prices included. 


Franchises 
Availabl 


igurations Cathedralite Domes offers a realistic, 


e 
Cathedralite 
Domes 

Dept. P - P.O. Box 939 


Capitola, California 95010 
(820 Bay Avenue, Suite 302, Capitola, 
California 95010) 


|CATHEDRALITE. 


energy efficient home." 


"Because Cathedralite domes have 
no load-bearing interior walls our 
imagination was our only limit.” 


"A Cathedralite Dome gave us the 
design flexibility to create exactly the 
home we had always wanted. By 
building it ourselves, we saved on 
construction costs. And, our energy 
use has been substantially reduced. 
We are very proud of our owner-built 


pome Steve ¢ zw Eleso 


Distributors throughout the U.S. 
To visit a model, contact us for 
your nearest distributor. 

(408) 462-2210 


Beauty that's 
re than skin deep. 


Arch 


Olympic Oil Stain. Not only does it bring out the natural beauty of wood, but it 
keeps it looking beautiful. Year after year. 

The secret to lasting beauty lies in Olympic's rich linseed oil and 
natural woodtone pigments. Together, they penetrate the wood to preserve А 
beauty, іп even the harshest conditions. OLYAA 

See all 66 colors at your Olympic Dealer. Penetrates to STAIN: 
He's listed in the Yellow Pages. Or write Olympic, protect wood €— 
Dept. C., PO. Box 1497, Bellevue, WA 98009. beautifully. 


Axial-piston rotary engine 
[Continued from page 82 


however, as the two ports must not be 
uncovered simultaneously by the sin- 
gle intervening cylinder passing be- 
tween the compression outlet and ex- 
pansion inlet holes. 

"We're working up to high compres- 
sion slowly,” Voigt said. "The ratio in 
the seven-cylinder engine is only 5:1. 
But the eight has 10.8:1, and we could 
have gone to 15:1 because ofthe larger 
number of closely spaced cylinders 
with smaller diameters. With contin- 
uous combustion, fuel octane rating 
and the risk of knocking are irrele- 
vant," he explained. "Thermal effi- 
ciency and mechanical loadings are 
the only considerations." 

Port timing can be varied while the 
engine is running—yet another 
unique feature. This makes it possible 
to optimize gas flow and cylinder fill- 
ing under all load conditions from 
idling to maximum torque demand, 
for improved efficiency and fuel econ- 
omy. The position of the swash plate 
and block relative to the fixed head is 
turned through an angle superim- 
posed on normal rotation to shift pis- 
ton top dead center by up to 30 de- 
grees. This is done with a handwheel 
on the earlier engines, but is automat- 
ic on the new eight. 

There are still bugs in the engine 
and many problems to be solved. 
Right now, Institute engineers are 
working hard on the combustion 
chamber and other things affecting ef- 
ficiency and economy. After that come 
reliability and production cost. Even 
if the axial-piston machine shows 
clear advantages in all areas, there's 
still the major hurdle of convincing 
auto or engine manufacturers that 
they should scrap costly tooling for 
long-established engines in favor of a 
radically new design. 

With mounting world concern for 
energy and environment, it's just pos- 
sible that an ability to run on any kind 
of fuel without polluting the atmo- 
sphere could one day tip the scales 
for this engine. ui 
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"Wouldn't уби know її. 
self-sealing tires!” 


THROWING AWAY } 
$ 5 per Ib.? 
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annually. Only one person out of 1,000 
it, the other 999 don't realize its value, and 
buyers want it kept that way! Hundreds of 
of dollars worth of it go unclaimed, dis- 
each year! 

$5 per Ib. for all of this material that you 
Save yours, and buy it from other unin- 
persons for $2 to $3 per Ib. 

buyer's handbook will detail this $5 a Ib. 
+ 3,000 others worth $1-$7,440 per Ib. 


(Average price we pay is $12.42 per Ib.) Two of 
these (metals) are worth more than Gold! 
Learn how to; find them, toy Joc huge Dros 


ШИП 


ИЗ 


& handling. We gladly refund this with 1st 
shipment, or within 10 days if dissatisfied. 
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Poley's Industrial Salvage Co. 
Dept. P-17 


Supply 
12389 Minges Rd, Battle Creek, MI 49017 
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The “Gelding” 
Lock Blade 


5" Length Overall - 3" Closed 
* Hand- 
made 
features. 
* Surgical Steel Blade 5395 
* Brass Lined Model K-24 3*5 ea, 

* Brass Bolsters Add 55¢ Post. & Hndl. 
Just The Right Size For Cutting Or Dressing 
and Small Game. 

Money Back Guaranteed If Not Fully Satisfied! 
WESTBURY SALES CO. DEPT. G-8-P 
373 Maple Avenue, Westbury, New York 11590 


LONG PLAY — 10 HOUR 


Top quality AC-DC cassette re- 
corder, modified to provide 5 
Continuous hours of recording and 
playback of true fidelity, distor- 
tion-free sound on each side of 
cassette for a total of 10 hours. 
Unit has many special built-in 
features. TOK 0-С180 cassette 
supplied. 


NOW ONLY $125.00" 
PHONE RECORDING ADAPTER 


Record incoming and, outgoing 
calls automatically with this all 
Solid state unit connected to your 
telephone jack and tape recorder. 
Starts recording when phone is 
lifted. Stops when you hang up, 
making a permanent record. Eas- 
ily installed. No monthly charges. 


$24.50* 


VOX VOICE ACTIVATED 
CONTROL SWITCH 


Solid state. Self contained. Ex- 
cellent adjustable sensitivity. 
Voices or other sounds activate 
recorder. Uses recorder mike or 
remote mike. 214 x 134 x 34" 


Phone call Adapter $24.50*, VOX $24.95*, (* plus 
$100 = Postage & handing 10 hr. Recorder 
3125.00" (* plus $4.00 postage & handling). Cali- 
dormia residents add tex Mall Order, VISA, M/C, 
cod's okay, quantity discounts available. Money 
back guarantee. Free, data 

S, Dept.C 9335 Lubec St., Вох 928 

RE —3 CA 90241, Phone (213) 869-8519 


How to Breeze 
Through Every Job 
on Your Project 
List with... 


the 5-in-1 Tool 
that’s Right 
for All of Them! 


Most home craftsmen always have a list of 
items to "fix up" or build around the 
home. But some things never get "checked 
off" that list. Some projects you never 
start. .. some you half finish. . . others don't 
turn out as well as you hoped 

The Shopsmith MARK V is the easy, 
economical solution to every project on 
your list, because it's the one tool that's 
right for all jobs on your list 

It gives you the five most-needed 
workshop tools — а 10” table saw, 16%” 
vertical drill press, horizontal boring 
machine, 34” lathe and 12” disc sander — 
all in one multi-purpose unit. The MARK V 
does everything the individual tools do. . . 
and more! And it does them better because 
it's engineered to give you accuracy and 
precision. 

To find out how you can start checking off. 
the projects on your "to-do" list, mail the 
coupon today. We'll send you the 
information you need without cost or 
obligation. We'll also tell you how you 
can actually use the MARK V in your own 
home without risking a single penny. Write 
for the FREE facts today. 


The Shopsmith MARK V — 


the tool to start with... 
the system you grow with! 


FILL OUT 


The Woodworking Company 
Dept. 2543 

750 Center Drive 
Vandalia, Ohio 45377 


O Yes! Please mail me your FREE Information 
Kit on the MARK V, and facts about your 
lay Money Back Guarantee. 1 understand 
there is no obligation. 


Name 


Address 
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WILL HOT WATER SOON BE 
A LUXURY YOU CAN’T AFFORD? 


SAVE 60° OR MORE ON ENERGY, 
WATER, AND SEWER BILLS! 


Deluxe Adjustable Shower Head 
pays for itself in 2 weeks 
— or MONEY BACK! 


hether you heat hot water by 

electricity, oil, or gas, the 
cost has already risen dramati- 
cally! Can you afford to pay a dol- 
lar each time you take a shower? 
That’s what it might cost if energy 
costs continue their present trend 
—'up an average of 30% since 
Jan, 1 alone. Even at the current 
energy costs, we estimate this re- 
markable shower head could more 
than return its cost in savings with- 
in 2 weeks! Over the next year, a 
family of four could save from $75 
to over $500 depending on energy 
costs where you live! And that's 
just the savings on energy — not 
counting water and sewer bills! 


WORKS BY 
RESTRICTING FLOW 
WHILE ACTUALLY 
INCREASING VELOCITY! 
The design of this unique shower 
head gives you a tingling, refresh- 
ing shower with such velocity you 
scarcely realize it's cutting your 
actual use of water by almost ?5! 
The water flow is aerated by the 
patented design with thousands of 
tiny bubbles, so as an added 
bonus, it's practically splashless. 


JUST TWIST 
REGULATOR 
TO SELECT 
FULL IN- 


VIGORATING 
FLOW OR 
GENTLE 
SPRAY. 


© 1980 National Home Products, 
60 Wilton Rd., Westport, CT 06887 


ORDINARY 
SHOWER HEAD 
uses up to 8 gal- 


MONEY SAVER 
DESIGN uses 
only 3 gallons a 
minute. For the 
same 8 minute 
shower you save 
40 gallons — and 
up to % on en- 


lons a minute! If 
you shower 8 
minutes, that's 64 
gallons—a lot of 
hot water down 
the drain! 


ergy bills! 


You can even shower without a 
cap and keep your head dry! 


DO-IT-YOURSELF AND START 
SAVING IMMEDIATELY 


Deluxe, adjustable Money Saver 
Shower Head simply screws in to 
replace your present shower head. 
Self-cleaning for years of trouble- 
free use. Won't clog or corrode 
because the adjuster ring is made 
of good-looking, stain-resistant 
Celon® and its brass ball joint is 
chrome plated to stay bright and 
rust free. 


NATIONAL HOME PRODUCTS. Dept. SR-50 
60 Wilton Road, Westport. CT 06887 
Yes — I'll try Money Saver on your no- 
risk offer, and if it isn't everything you 
say it is and more, I'll send it right back 
within 14 days for refund (except post- 
age & handling). Send me: 

O One for only $7.98 plus $1 post- 

age & handling 

SAVE Two for only $14.98 plus $1.50 
postage & handling 
SAVE MORE Three for $22-postage 


MUST PLEASE YOU AND 
CONVINCE YOU IN 14 DAYS 
OR MONEY BACK 


Money Saver Shower Head costs 
only $7.98 for one — even less per 
unit when you equip two or more 
bathrooms. If you aren't totally de- 
lighted after testing it in your own 
shower — if the dramatic savings 
it promises aren't apparent the 
first time you use it — simply re- 
turn it within 14 days for full refund 
(except postage & handling). Why 
not start saving as soon as possi- 
ble — Mail Coupon Now! 


* MAIL NO-RISK COUPON TODAY ..«.-.»e eee eee eere nne 


Total amount enclosed $— ст 
residents add 7% Sales Tax. Check or 
money order, no C.O.D.'s please. 


Name 
Address Apt. $$ — — 


City. 


FINGER PAINT. 


Industrial strength DERUSTO 
Miane giak renews rusted surfaces 
o mes 
decorative iron wi Эте” 
coat. Works great оп wood, too. Has а 
built-in rust preventive primer. Comes 
in 18. beautiful high-gloss colors. 
Ang JaSts-a;Jöod-löng time 


signed to let users enter ot retrieve computer data by tele- 
phone. 

® Interstate Electronics, for about $1700 to $2300, sells 
modules for adding voice (40-100-word vocabulary) to 
small business systems. 

ө IBM, іп its Yorktown Heights (N.Y.) Research Center, 
has launched a massively ambitious look into continuous- 
speech recognition, starting with basic studies in seman- 
tics and linguistics. It’s the only research effort now at- 


| tempting to make sense of “totally unconstrained, natural 


language," says Rex Dixon, IBM's speech-processing con- 
sultant. 

* Data General is working оп a device to convert spoken 
words to images for deaf people. Through special eye- 


| glasses, the images would appear to the user to be projected 


in space, near a speaker's lips. 


Almost human? 


Most people in the field think that a turning point in 
word-recognition technology was reached in the last year 
ortwo. As Threshold's Herscher puts it, "We've approached 
the point, I think, where the limitation is no longer per- 
formance. It's pricing. Soon we'll be able to put everything 
into integrated circuits—prices will plummet." 

In voice-synthesis technology, that point was broached 
with Speak & Spell, and soon word-recognition will follow. 
And then the homeowner will not only have to correspond 
with card-punching machines, but probably have to argue 
with his appliances as well. 

They'll be almost human. Well, not quite. In the speech- 
technology field there's a story going around about a device 


| that was translating the Bible into German, then back 


again. It studied the verse "The spirit is willing, but the 
flesh is weak," then came up with its translation: "The 
drinks are acceptable, but the meat has spoiled." us 


Machines that talk . . . 
(Continued from page 58 


and listen 


"Okay. Nine," I said. Rabiner punched the BREAK but- 
‘okay, " he advised. “Just 'nine.' " 
one. I'm sorry. Nine." 
"Try again." 
"NINE." 
"Don't! Uh, don't move the phone away," said Wilpon. 
"It changes the background-noise level," explained Ra- 
biner. "Try again." 
"Five." 


"Is that the normal way you say five?" asked Rabiner. 

"I don't know. I guess so." 

“I heard it as fife." 

"So did I,” said Wilpon. 

“FIVE!” said I. 

"There. See? The machine liked it. It's perfectly clean. 
It's okay; don't worry about it." 

"Tm not worrying." 

Despite my problems, Rabiner says that overall accura- 
cy is astonishingly high. He tested 110 Bell Lab employees 
on the system, and after a little practice they achieved an 
accuracy of 98.2 percent. In fact, the second time I ran 
through the procedure, the machine recognized my speech 
immediately. My spirits soared. 

In the meantime, other systems are under development 
or are being marketed. Among them: 

* Heuristics Inc., which claims to be the world's largest 
manufacturer of speech-recognition units, has distributed 
more than 4000 of its SpeechLabs for home-computer use 
(see box). 

* Dialog Systems, an affiliate of Exxon, offers units de- 
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THIS IS 
A STICK-UP 


DAP Panel Adhesive is the quick 
and easy way to stick up wood paneling, 
drywall and trim, Also perfect for 
replacing roof shingles, and 


installing stair treads, risers, subflooring | 

and.thresholds. Bonds solidly to "Ў 

wood, plaster, sheetrock and) metals; 
Long lasting; ДҮН 


SHOP TALK 


By AL LEES 


Harvest of how-to books 


Of the hundred-or-so books that reached 
my desk for review in the past six months, 
here are eleven worth buying. First, six 
titles on home construction (listed № the 
same order they appear in photo; cloth- 
bound except where noted): 

® Building the Timber Frame House by 
Tedd Benson with James Gruber (Scrib- 
ner's, 211 pages, $17.95) is a delightful 
handbook on the near-forgotten craft of 
house-raising—erecting structures of 
massive, braced timber frames. The in- 
struction—by the owner of a post-and- 
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К 
Anhnxtuv 42 


beam construction firm and a civil engi- 
neer—is given largely in sketches and 
photos, though there’s an adequate text— 
much of it hand-lettered. 

© How Buildings Work by Edward Al- 
len (Oxford, 245 pages, $19.95) comes 
from an architecture professor at 
MIT who is also a PS contributor. Allen 
has written a book he'd long waited for 
someone e/se to produce: a graphic text 
that sums up what a building does, and 
how—"much as an introductory book on 
physiology summarizes the structure and 
function of the human body." Whether 
you're an armchair architect or are plan- 
ning to design and build your own home, 
this books helps you grasp basic concepts 
of siting, scale, thermal efficiency, weath- 
erproofing. Illustrated by sketches only. 

© How to Build Your Own Home by 
Robert C. Reschke (Structures Publishing, 
352 pages, $7.95 paper) is one of the “Ѕис- 
cessful” instruction manuals, with 500 
photos and sketches covering everything 
from site selection and standard framing 
techniques to plumbing and wiring. 

® Popular Science Leisure Homes (PSI 
Van Nostrand Reinhold, 352 pages, 
$18.95) is the book readers of this column 
have been asking for: an updated, revised 
collection of all the best we've published 
on "second homes"—including all our ar- 
ticles on the PS Lockbox, that shutterable 
pole house we built for publication as a 
series running from '72 through '76. As a 
bonus, the book contains complete plans 
for building the Lockbox and everything in 
it (the less-complete plan sheets, original- 
ly offered with the series for $15, have 
been out of stock for years). Each of the 57 
homes chosen from our eight-year Lei- 
sure Homes series is shown in color, and 
each has at least one feature that makes it 
unique—from passive-solar or wood- 
stove heating to cliff-perched or under- 
ground siting. These designs are by 
America's top architects, and there's not a 
commonplace house in this book. 

® The Complete Guide to Factory- 
Made Houses by A. M. Watkins (Dutton, 
184 pages, $8.95 paper) discusses manu- 
factured alternatives to stick-built, site- 
erected housing: modular, panelized, pre- 
cut, notched-log, and mobile homes. 

€ The Wood Book (Avery-Phares, 400 
pages, $12) is the latest edition of a hard- 
bound, annual collection of data and col- 
orful brochures from major lumber and 
plywood manufacturers and associations. 
Its special value is that it is more tightly 
focused than similar materials in Sweet's 
Catalog—and all in one volume. It gathers 
literature and information (span tables, 
application techniques) that's otherwise 
hopelessly scattered. 


The last five titles deal with unrelated 
tools and techniques: 

€ The Great Tool Emporium by David 
X. Manners (PS/Dutton, 407 pages, 
$14.95) is a pictorial extravaganza of the 
tools of yesterday and today. With one 
tool per chapter (there are 61 chapters), 
this big volume is part history, part buy- 
er's guide, part how-to-use manual. It's 
split into six sections: tools for wood- 
working, for painting, for plumbing; for 
concrete, electrical, or metal work. The 
lavish illustrations range from ancient 
Sketches to the latest catalog shots, and 
will help you understand your tools. 

* How to Plan, Design and Build Out- 

door Sports Facilities (Drake, 160 pages, 
$5.95 paper) collects—at last—all the data 
for creating “official” courts for all major 
yard games: tennis, badminton, croquet, 
shuffleboard, ^ volleyball, handball— 
there's even a dimensioned layout for 
hopscotch. And for those of you who 
coach at church or camp, there are 
minutely drawn layouts for football, bas- 
ketball, baseball, soccer, and track-and- 
field events. There are grading and drain- 
age tips and plans for backstops. 
How to Repair, Reupholster and Re- 
finish Furniture by Mel Marshall (PS/Har- 
per & Row, 230 pages, $13.95) begins with 
guidelines for determining whether a 
piece of furniture is worth repairing; this 
involves a brief history of furniture styles 
and a capsule lesson in spotting true an- 
tiques. Each type of furniture is then given 
separate repair instructions, and the last 
two chapters are devoted to upholstery 
and finishes. Many photos, sketches. 

© 500 Do-it-Yourself Wood Moulding 
Projects (Arco, 128 pages, $7.95 cloth, 
$4.95 paper) results from an interesting 
partnership between a publisher and a 
trade association (Wood Moulding and 
Millwork Producers). It's a book crammed 
with projects to be made from some 350 
standard moulding profiles—sometimes 
applied in patterns to plain surfaces (flush 
doors, ceilings), but often ingeniously as- 
sembled into small projects such as bird- 
houses, clocks, jewel boxes, knife racks, 
and napkin rings. Illustrated entirely. with 
sketches, skimpy with specific how-to. 

© Home Remodeling Design and Plans 
by Herb Hughes (Creative Homeowner, 
143 pages, $5.95 paper) shows you how to 
design and draw up plans for your own 
remodeling jobs, inside and out. The book 
includes construction details, standard 
symbols, tips on what drafting tools to 
buy and how to use them. Its only mistake 
is in attempting to demonstrate specific 
improvements in photos and sketches; 
most examples look oddly dated. us 


WHERE TO BUY BOOKS YOU CAN'T FIND LOCALLY 


Avery-Phares Inc., 3516 Sacramento St., San Francisco 
СА 94118, will send you The Wood Book for $12 ppd. 
: Arco, 219 Park. Ave. So., New York NY 
10003; Creative Homeowner Press, 62 Myrtle Ave., 
saic NJ 07055; Drake, 801 2nd Ave., New York NY 
10017; E.P. Dutton, 2 Park Ave., New York NY 10016; 
Harper & Row, 10 E. 53 St, New York NY 10022; Oxford 
University Press, 200 Madison Ave., New York NY 
10016; Chas. Scribner's Sons, 587 Fifth Ave, N.Y. NY; 
Structures Pub. Co., 24277 Indoplex Circle, ing- 
ton MI; Van Nostrand Reinhold, 135 W. 50 St. New 
York NY 10020. Notes: The Watkins paperback is also 
available from The Buildin, Piermont NY 
10968. All Popular Science Books are distributed to 
bookstores by a major publisher (including the three 
listed above, each with its respective title). You can also 
order these three titles from Science Books, Box 
2018, Latham NY 12111; members of the PS Book Club 
can order these books through the club at discounts. 
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TAKING CARE OF YOUR CAR 
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. By RAY HILL 


Discharging the A/C system 

If you have to disconnect an A/C compo- 
nent (for example, when doing a valve 
job), discharge the A/C system slowly to 
keep the refrigerant oil in. Use two 
wrenches (one to support, one to turn), 
and loosen a fitting slightly. Now watch 
for an oil mist coming out; that's the re- 
frigerant oil. Tighten the fitting slightly un- 
til you no longer see any mist. That way, 


^ 


Jerky steering wheel 


If the steering wheel of your power- 
steered car jerks when you turn it, check 
for a loose power-steering-pump belt. 
Also check to be sure that the pump itself 
has not loosened in its mountings. Next 
check the belt to see if it is glazed or oily. 
Any of these conditions can cause the 
steering wheel to jerk when it is turned. If 
the belt is bad, replace it. And check the 
fluid level while you're at it. 
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Security No.) to Car Care, Popular 

N.Y. 10017. We'll pay you $25 
in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be 


you can discharge the refrigerant without 
wasting the oil—which flows in the system 
along with the refrigerant. When the sys- 
tem is discharged (the hissing stops), dis- 
connect the fitting. Tape up the holes to 
prevent moisture from entering. Caution: 
wear safety glasses any time you work 
with or around the А/С system. Refriger- 
ant in your eyes can cause blindness. 


Sticking door lock 


Usually, when a door lock doesn't turn 
freely, all it needs is a few liberal doses of 
graphite oil in the lock, followed by sever- 
al turnings of the lock with the key to work 
the oil around. If this doesn't solve the 
problem, however, remove the door pan- 
el and lubricate the lock linkage with 
graphite oil. Turn the lock a few times to 
work the lube into the linkage pivots. 


Removing a caliper piston 

An air compressor is an ideal tool for re- 
moving a disc-brake piston. Place an old 
brake pad or piece of wood opposite the 
piston (to protect the piston when it 
comes out), and insert the air tip in the 
hole where the brake line attaches. The air 
pressure will usually force the piston out 
ofits bore quite easily. How do you get the 
piston back in? The easiest way for a 
DIY‘er is with a C-clamp. 


ATF not just for automatics 


When replacing the oil in your manual- 
shift transmission, check the manufactur- 
er's specs. Not all standard transmissions 
use the same oil. For example, some 
Chrysler gearboxes use automatic trans- 
mission fluid. Using ordinary 90-weight 
gear oil can cause sluggish shifting in cold 
weather. This is not only annoying but, if it 
causes gears to grind, the result can be 
expensive transmission damage. 


HKIT 
HEAT a} 


Now only #1995 


Reg.:295 


Now discover the fun of kitbuilding and get a great 
value, too. The beautiful Heathkit Digital Alarm Clock 
is an easy 4-hour kit with a simple step-by-step 
instruction manual that makes assembly a snap. 
You'll enjoy building it and you'll be proud of the 
results. And you'll save $10, too. 
The Heathkit Clock features: 
* Big clear digital readout 
* Snooze button at 9 minute intervals 
* Blue-green display that adjusts automatically 
to any room light 
* 12- or 24-hour formats 
* Special alert that tells you when time has been 
interrupted by power failure 
* Handsome, simulated woodgrain cabinet 


Remember, along with the easy-to-follow assembly 
manual, you can count on a nationwide network of 
service centers and over-the-phone technical assist- 
ance. You can't miss. 

So go ahead. There will never be an easier, less 
expensive way to try your hand at kitbuilding. Order 
by phone or mail. Do it now and save. 

Offer good thru September 30, 1980. 


Also available at Heathkit Electronic Centers 
The same big $10 savings is available at 
Heathkit Electronic Centers* where the 
Digital Alarm Clock is on display. See your 
telephone white pages for the location 
nearest you. 

*Units of Veritechnology Electronics Corp. 


з off Heathkit 
Digital Alarm Clock 


Order today and receive a free 
one-year subscription to 


the Heathkit Catalog. p | 


— oo سا‎ = — — 
і Order by phone or mail І 
For fastest ordering, call toll-free 800-253-0570 І 
І In Michigan, Alaska & Hawaii, call (616) 982-3411 І 
1 Please rush те ту GC-1107 Digital Alarm Clock Kit(s) at $19.95 Ш 
1 each, plus $1.90 each shipping & handling. Michigan residents I 
П add 80е (4%) sales tax 
! Enclosed is my O check, O money order, 1 
І Or charge to O VISA, O Master-Card Code No. I 
Expiration 
1 card No Date I 
B. 1 
p эзан — — — ——7 — 1 
name E 
] Address — € ج‎ r 
City State _ — 6 
І 
| 9x82 Zip - "T 


Send to Heath Company, Dept. 016-682, Benton Harbor, MI 49022 [| 
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These four matched volumes tell you and show you everything 
any building or carpentry job...from fixing a roof to building 
even building an addition or a house! 


Пакет Аоте. 


Cutting to length 
with miter gauge 
and stop rod." 


TREAD GOES 
BENEATH STRINGER 


nosing BUTTS HERE 


X 
N SIRINGER CU 
А 
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How Popular Science 
Book Club Works 


Just mail the postpaid card to get your $24.50 
4-VOLUME CARPENTERS AND BUILDERS LIBRARY. 
Send no money now. We'll bill you later for only 
$3.95 plus delivery and handling. 

Then, about every four weeks (15 times a 
year), you'll receive a Club bulletin describing the 
coming main selection and alternate books also 
available, all at Club discounts. If you want the 
main selection only, do nothing. It will be sent 
automatically. If you don't want the main selec- 
tion, or want alternate books, or no books, please 
make sure to indicate your wishes on the Instruc- 
tion Form and return it to us by the date shown. 
Club mailings are carefully scheduled to assure 
you of at least 10 days in which to do this. But in 
the unlikely event that you don’t have 10 days, and 
you receive an unwanted selection, you may return 
it at our expense. 

After receiving your joining shipment, your 
only obligation is to buy two more regular selec- 
tions or alternates in the next year. After that, 
membership may be cancelled at any time, by 
either you or the Club. 

Club books are comparable in every way — 
paper, printing, binding, jacket — to original pub- 
lishers' editions, yet you may save up to 50% and 
sometimes more on hundreds of special books of- 
fered each year in the club. To become eligible for 
these bargains, mail the card today! 


o 


FOR 
ONLY 


(regular price 
$24.50) 
when you join 
Popular Science Book Club 


AS A CLUB MEMBER, you'll have an opportunity to choose from 

more than 100 superb, up-to-date books on a wide range of 
popular science subjects every year — AT DISCOUNTS OF UP TO 
50%. (And your only obligation is to buy two of them.) You'll be 
offered books on home improvement, repair and workshops, remod- 
eling, house building, energy and insulation, wiring, plumbing, cars 
and car repair, electronics, appliance repair, furniture building, 
machines and technology and many other home handyman subjects. 


This information-packed 4- VOLUME CARPENTERS AND BUILD- 
ERS LIBRARY brings you professional, easy-to-understand how-to on just 
about every build-it-yourself question you'll ever have... 

You get a complete how-to book on woods and woodworking tools, how 
to do all kinds of joinery and cabinetmaking joints, how to do kitchen 
cabinet construction . . . and more. 
You get a complete how-to book on all standard specs of every element in 
house construction, including how to read plans and make your own... 
how to lay out a home workshop . . . and more. 
You get a complete how-to book on laying out the foundation, how to do 
concrete block construction, house framing, chimneys, fireplaces, porches, 
Ratios, insulation . . . and more. 

ou get a complete how-to book on every aspect of roofing, flooring, doors, 
windows, stairs, plus how to use stationary and portable power tools, plus 
tips on painting, maintenance, repairs, termite protection ... and more. 

You get step-by-step instructions on everything from reading a building 
plan to building a house (including the foundation), doing all the carpentry 
in it—and keeping the house in A-1 shape for a lifetime. And thousands of 
show-how pictures make it all amazingly easy, even for a novice. Let’s look 
at a few of the remodeling and fix-it jobs you learn how to do... You learn 
how to replace worn or missing shingles. How to fix chimney flashing leaks. 
How to repair stairs (or build them from scratch). 

If doors need fixing or fitting, you can find out how to 
do it from these books. If you want to lay new flooring, 
you can just turn to these books to find out how to do a 
first-rate job with wood-tile, linoleum, asphalt, rubber or 
ceramic tiles. If you want to build a fireplace, you'll find 
out exactly how from these books . 

This marvelous 4-book library also 
tells you how to use all kinds of power 
tools to maximum advantage (most 
of them have great versatility). You 
learn about woods—their character- 
istics, strengths, best uses. You learn 
about fasteners—nails, screws, bolts, 
more—their holding power, size- 
strength ratio, and how to use each. 

These books teach you scores of tricks and shortcuts used by carpenters 
for measuring, cutting, raising, fastening, finishing—every technique and job. 
They give you the answers to just about every carpentry question you'll ever 
have. And they can save you thousands of dollars in the years ahead. 


you need to know to do just about 
a foundation, installing new paneling, 


Thousands 
of show-how 
pictures 


* How to read plans, specs 

* How to use carpentry 
hand tools 

* How to use woodworking 
power tools 

* How to build concrete 
block foundations 

* How to choose best woods, 
materials, fasteners 

* How to plan and build 

roofing, flooring 


* Ном to do house 
insulation 

* How to build scaffolding, 
hoisting apparatus 

* How to do wood pattern- 
making (for castings) 

* How to do sheathing 


and siding 
* How to construct walls, = How td do comice 
doors, windows nein 


* How to make joints 


* How to plan termite 


* How to build stairs protection 

* How to build chimneys * How to do interior- 
and fireplaces exterior painting 

* How to use builders’ * How to build girders 
math, do surveying and sills 

* How to make kitchen * How to make concrete 
cabinets, counters forms (and molds) 

* How to do cabinetmaking * How to sharpen saws 
Joinery * How to build skylights 


* How to build A-frame, 
1- and 2-story houses 

* How to plana home 

workshop 


* How to do house main- 
tenance and repair 


and much more 


Popular Science Es 


Р.О. Box 2006, Latham, М.Ү. 12111 


BIG MOE 
DELUXE 


The incredible ALL NIGHTER STOVE 
burns all night long... 
on just ONE LOAD of wood! 


ITS A PLAIN FACT—no other stove 
burns a load of wood longer than an ALL 
NIGHTER! Our stoves have special fea- 
tures and a scientific design that slows the 
burn rate to a minimum, captures EVERY 
bit of heat BEFORE jit escapes and then 
distributes that heat through THE WHOLE 
HOUSE! So you SAVE WOOD, SAVE 
MONEY and stay warm and cozy even 
through the coldest day and night 

Plus, these beautiful stoves are rugged. 
safe (UL Listed) and come fully guaranteed 
for up to 25 years. They can even heat 
water! Burn coal, too! 


“Let me send you this BIG, 
ILLUSTRATED newspaper 
about woodburning!” 


We publish THE WOODBURNER here at the 
stove factory. This latest issue has plenty of pho- 
tos and articles to help "wood & 'coalbumers 
SAVE MONEY and AVOID 
TROUBLE! Plus—full de- 
tails about all our STOVES 
and unusual accessories. 
All for just $1 on our топе 
back GUARANTE 
Please mail HE 
TODAY! 


[| 
Ed Dione, Sales Mgr. 


[| C] Ed, here's my $1. Please RUSH me my WOOD- 
BURNER. | must be 100% satisfied with it or you'll 
refund my $1 —and still let me keep the paper! 


[| 
КУЛ 
| Address — ———— 


ГТ: 


шл? 


State 


er Slows 


50 Commerce Street 


124 , POPULAR SCIENCE 


Japanese 


water stones 
—easy way to 


arazor edge 


I like my tools razor sharp. To get 
them that way I have always relied on 
natural Arkansas oil stones. Oh, I've 
tried other types of sharpening stones, 
but they've always disappointed me. 
So when I recently tried out a new set 
of Japanese water stones, I didn't ex- 
pect them to measure up to the perfor- 
mance of the Arkansas stones. 

At first, they didn't seem to. But af- 
ter a while I learned to use the new 
stones, and now they really impress 
me. Here's why: 

Like Arkansas oil stones, they are 
easy to use. They cut fast, yet still 
produce a keen edge. Unlike Arkan- 
sas stones, however, you use them 
with water, not with oil. That makes 
them especially handy in the kitchen; 
just hone, rinse—and slice your roast. 
There's no oil to carefully wash off; 
and water is cheaper than oil, cleaner, 
and absolutely will not gum up your 
stones. 

The Japanese stones are so soft you 
can scratch them with your finger- 
nail. This softness is what makes 
them cut so fast. It also makes them 
easy to keep flat. Just rub them over a 
sheet of 220-grit, waterproof sandpa- 
per placed on a flat surface. You can 
also shape the stones to conform to 


gouges and carving tools if you like. 

Use of the stones is slightly differ- 
ent, too. Ordinarily, I stroke my tools 
over an oil stone with the cutting edge 
first. But the water stones work best 
when I stroke with the cutting edge 
trailing. This gives me the sharpest 
edges, and eliminates the tendency for 
the cutting edge to actually dig into 
the soft surface of the stone. 

This same softness, however, also 
makes it easy to wear the stones out of 
plane accidentally. That will make 
them useless for sharpening straight- 
edged tools such as chisels and plane 
irons. For that reason, it's a good idea 
to true the stones with the sandpaper 
treatment almost every time you use 
them. 

King water stones are made in four 
different grits, but you can get along 
fine with just two: a 1000-grit stone 
for initial sharpening, and a finish 
stone to polish your tools to a fine ra- 
zor edge. 

The stones are sold by Woodline/the 
Japan Woodworker, 1004 Central 
Ave. Alameda, Calif. 94501. The 
coarse stone (No. 01 097.10) is $10.50 
postpaid. The finishing stone (No. 01 
098.03) is $11 postpaid with wooden 
base.—A. J. Hand 


1713 ALFA ROMEO 62.78 for all Guia, GT & Spder mals 
9641 ALFA ROMEO ALFETTA 73.78 

3677 АМС СЕМЫ, HORNET, PACER 71-79 for эй models. 
8190 AMC MATADOR, REBEL 67.74 covers all models 
0991 ARROW, PLYMOUTH 76-77 for all models 

9404 ASPEN, DODGE 76-78 for all models 

7122 AUDI 100 70-77 for all models inc 100L 

0664 AUDI 5000 77.79... 

8749 AUDI FOX 73.79 covers ali models 

0916 AUSTIN AMERICA 68-71 covers all modes inc 1100, 1300 
1203 AUSTIN HEALEY 100/6, 3000 56-68 for all models 
0752 AUSTIN MARINA 71-75'sedan and GT models 


0379 BARRACUDA & ‘CUDA 65-72 all 6 & VB models 

8154 BLAZER, CHEVY 67-79 a! mds plus Suburban & GMC Jimmy $10.95 
1042 BMW 2000, 2002 66-76 covers al mds inc СА CS, Ti $10.95 
9813 BMW 320 75:79 covers all mode's 31095 
9326 BMW 75.79 inc 5281530:630.630С5.633С51733 models $9.95 
9760 BMW 2500, 2800, 3.0 al т тс Bavaria & CS 31195 
0883 BOBCAT, MERCURY 76.79 covers ali models 38.95 
0504 BRONCO, FORD 66-77 all 2 & 4 whi dnve models 5895 
0011 BUICK 66-68 factory shop таги must gve year 31895 
0025 BUICK 71.79 shop manual. must give year. по 1922.73 — $1895 
0727 CADILLAC 68.74 all models exti! Е Dorado 31095 
8678 CAMARO 67-78 covers all 6 & VB models $10.95 
9557 CAPRI 70-76 tor all 2000, 2600 2800 mais $10.95 
0379 CHALLENGER 70:72 covers al 6 and VB тз 

8331 CHARGER 67-70 for all models nc 500 RT 

8212 CHARGER 71.75 covers al mode's 

0383 CHEVELLE 64-79 inc Malibu, Monte Cario. EI Camino 

0838 CHEVETTE 76.79 covers a! models 

1038 CHEVROLET 29-40 covers all 6-с! models 

0888 CHEVROLET 49-54 repnnt of factory shop manual 

0051 CHEVROLET 55 or 57 reprint factory manual gwe year 

8407 CHEVROLET 56 supplement to 55 manual 

0870 CHEVROLET 68-79 for Biscayne. Be! Air. Impala. Caprice 

8187 CHEVY N 62-68 covers al 4, 6 & VB models 

0779 CHEVY LUV 72.78 covers all models 

B154 CHEVY PICK-UP 67.79 all 2 & -whi dr máis plus СМС 

1662 CHEVY VANS 67-78 for al models & GMC 

1145 CHRYSLER 55:71 all inc Newport, 300, New Yorker 

0020 CHRYSLER 72-79 factory manual... must st ve yea 

9148 CITATION, CHEVY also covers Omega, Phoenix, Skylark. 

9588 CITROEN ID, DS 67-75 covers all 0519, 20, 21 тз 

8264 COLT, DODGE 71-77 covers all madels 

9422 COMET 60:65 covers al models 

8211 COMET 70.77 covers all models 

8212 CORONET, DODGE 71-75 covers all models 

0477 CORVAIR 60.69 covers all models 

0478 CORVETTE 57-65 covers al 283 & 327 models 

9481 CORVETTE 66.79 covers al 327, 350, 427, 454 models 

9655 COSMORTH/VEGA factory shop manual 

1756 CRICKET, PLYMOUTH 70-73 also covers Hillman Avenger 

3440 DART & DEMON 65-67 covers all models. 

8188 DART А DEMON 68.76 covers ali models 


1657 DATSUN F10 76-78 covers 


| 9442 DATSUN 1200 70.73 covers all models . 

8065 DATSUN 210 74-78 covers all model inc 210 .. 
8127 DATSUN 2407, 2602. 2802 70-78 covers all models 
9152 DATSUN 280 79-80 includes 2807X اا‎ 
1851 DATSUN 510 68-73 covers all sdn & wagon más 
1074 DATSUN 510 78-79 covers all models 

9583 DATSUN 610 68-77 covers all models 


GENERAL REPAIR MANUALS 
| 1264 CHILTON AUTO REPAIR 73-80 for ai American cars. 31695 
| 1226 CHILTON AUTO REPAIR 71.78. Reg 51395. Special $895 


1775 CHILTON AUTO REPAIR 68-75 Regular $12.95, Special олу 

7137 CHILTON AUTO REPAIR 64-71 for all American cars E 
1763 CHILTON AUTO REPAIR 54.63 for all American cars 31795 
7111 CHILTON TRUCK REPAIR 73-80 American & imported más .. $17.95 
8561 CHILTON TRUCK REPAIR MAN 61.71 for al 4.27, ton meis. $1995 

9700 CHILTON IMPORT CAR MANUAL 73-79 for ALL pop imports $18.95 


(0492 AUTO REPAIRS & PRICES fiat rate umes 74.79 US. cars... $7.95 
(0445 CAR ECONOMY TUNING GUIDE getting most from the least... $2.95 
7125 AUTO AIR CONDITIONING... service & repair ali $695 
8726 TRANSISTOR IGNITION SYSTEMS covers them all $5.95 


1067 MORE MILES PER GALLON GUIDE How to do t good & cheap $7.95 
0546 ALCOHOL FUELS, How to make your own 
Ж СОНО MECHANICS HANDBOOK ci manua or beginner $8.98 
| 9622 HOW TO TUNE YOUR CAR good for al cars $5.95 
| 8030 POWER TUNING your car, truck, van or RV $595 
| 8859 GM DIAGNOSIS & REPAIR MANUAL 70-80 for all GM cars 
| 9671 BASIC CAR MAINTENANCE & REPAIR good one to start with . $4.95 
1712 BASIC AUTO REPAIR MANUAL a must for any саг T 
1707 BASIC BODYWORK & PAINTING. 
1711 BASIC CARBURETORS & FUEL SYSTEMS. 
1706 BASIC CHASSIS, SUSPENSION, BRAKES. 
(0791 BASIC ENGINE HOTRODOING 
| 1708 BASIC IGNITION & ELECTRICAL SYSTEMS ... 
| 0680 BASIC AUTO TROUBLESHOOTING for all cars 
| 8359 BRAKE SERVICE GUIDE for repairing all makes & types .... 
| 3759 ELECTRONIC FUEL INJ MAN 70-77 for all imported cars... 
9976 CARBURETOR BASICS troubleshoot/rebuiid all 05 makes 


9411 HOLLEY carbs, ali 2 & 4 bbl, tune & rebuild 
9652 ROCHESTER carbs, all nc 4MV Quadrapt ... 

9666 SOLEX CARBURETORS ali 1 & 2 barrel downdraft 

6354 SU CARBURETORS tune & rebuild all to 1976. 

9423 STROMBERG СО CARBS tune/rebuid al to 1976 

0734 WEBER DCOE overhaul manual 

1511 WEBER CARBURETORS tune & rebuild эй models to 1979 
8425 MINOR AUTO BODY REPAIR step by step how to 

5104 AUTOBODY REPAIRING & REPAINTING ... the best 

5106 GLASS FIBER AUTO BODY construction & repair 

9638 DESIGNING TOMORROW'S CARS from idea to finished car 


tune & servce. 


1071 CREATIVE CUSTOMIZING how to do-it ike a pro $695 
8491 PRACTICAL ENGINE SWAPPING how to jo 1t nght $5.95 
6029 DIESEL GUIDE covers everything owner /buyer should know $8.95 
0541 MODERN DIESEL CARS describes all models now sold 3595 
7128 DIESEL, How to convert your car, van, pickup to 56.95 
0682 GLENN DIESEL/GAS Fi MAN 65-73 Bosch, Kugetischer Spica . $8.95 
3432 DIESEL ENGINES, HOW TO REPAIR. complete training course . $7.95 
1017 AUTOMOBILE ENGINE REBUILDING 31375 
9780 AUTO RESTORATION GUIDE best ever pubished 291 pgs 31195 


Know your car inside and out. 


factory workshop manuals, Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, di 
grams, and specifications. 


Know how to fix it...to tune it...to service it... 
keep it running right. The TOTAL SERVICE MAN 
UAL for your car will show you how to do everyt! 
from a minor adjustment to a major repai 


TOTAL SERVICE MANUALS are digests of offici: 


TOTAL SERVICE MANUALS 


0935 DATSUN 710 73-76 covers all models 
8271 DATSUN 810 77-78 for all models 
1258 DATSUN 311 1600/2000 SPL & SRL sports car тз 
9297 DATSUN PICK-UP 68-79 for ali 521 & 620 models 
1145 0006Е 55-71 all inc Coronet, Monaco, Polara. 
0871 DODGE 72.77 for all Monaco & Розга models 
1259 DODGE OMNI 78.79 covers эй models 
8208 DOOGE RAMCHARGER 74-75 covers all models. 
1298 DODGE PICK-UPS 71-79 covers all models. 
8203 DODGE VANS 67-70 al V+, X & 1 ton mds inc Plymouth .... S95 
6070 DODGE VANS 71-79 covers all models ~. 1095 
8192 DUSTER 70-76 for all models inc. Scamp 
8189 FAIRLANE. FORD 62-70 covers all models 
8366 FAIRMONT.FORD 78-79 covers al models 
9422 FALCON 60-64 covers all models inc Mercury Comet 
9874 FALCON, FORD 6 64-70 covers all cy! models 
0480 FALCON, FORD V8 65-71 covers all VB models. 
9776 FIAT 124 67-77 all inc sán. sta wgn. TC. 5р0) 
(0844 FIAT 124 SPORT 78-78 al coupe & convertible models 
3640 РАТ 128 72-79 for all models mc SL & Rally 
8742 FIAT 131 75-79 covers all models inc Miraton 
1201 РАТ 850 64-74 ail sedan. coupe & spider mats 
0399 РАТ X1/9 7379 
1073 FIESTA, FORD 77-79 for all models 
0675 FIREBIRD covers эй models-57.74. 
0872 FORD 68.79 for Galaxie. LTD, Custom, XL & wagons 
9369 FORD COURIER 72-77 covers эй models imported 
8205 FORD PICK-UP 65-68 all 2 & 4-whl dr mdls, 1/2-1 ton 
0451 FORD PICK-UP 69-79 covers all models 
8204 FORD VANS 61-58 for all У, А, &1 ton models 
0453 FORD VANS 69.79 covers ali 6 & VB models 
9436 GRANADA, FORD 75.77 covers all models 
0644. HONDA 360, 600, 67-75 for al models inc "2 
0885 HONDA ACCORD 77.79 covers эй models 
8694 HONDA CIVIC, 73-79 covers all models inc СҰС 
8206 INTERNATIONAL SCOUT 67-73 800, A, B. I mais 
8565 INTERNATIONAL 62-78 tune/maintain Scout. 
1206 JAGUAR 55.69 sedan mals 2.4, 3.4, 38, 240, 
6cyinder 


$1095 
$10.95 
$1195 


$10.95 


1043 JAGUAR E-TYPE 61-72 covers 


9612 JAGUAR E-TYPE V12 7174 covers all models 
3399 JAGUAR XJ6 68-78 covers all models 
9617 JAGUAR XJ12 72-77 for al models inc Delmier 
9769 JEEP 50-65 for 4 & 6 cyi staton 
8207 JEEP 66-79 for all Cherokee, Commando & Wagoneer mals... $8.95 
9805 JEEP WAGONEER -series with 230 ohc eng. $1695 
9806 JEEP UNIVERSAL CI-2, С-З reprint factor; manual 
0509 JEEP C35, C16, С}7, 55-79 - 
8856 JEEP FC150, 170 covers эй ront cab models. 
39 JENSEN HEALEY reprint of factory manual 
1254 LANDROVER 59-77 covers 2, 2А. 3 gas & diesel models 
9773 LINCOLN 71-77 all models inc Versailles . 
0481 MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in. eng. 
8211 MAVERICK 72-77 covers all models 
1850 MAZDA GLC 77-79 covers all models 
0370 MAZDA RIZ 70.75 covers sedan & coupe mals 
0371 MAZDA RX-3, 100 70-74 covers al models 
(0444 MAZDA 71-78 includes RX4 and Cosmo models 


0880 MAZDA PICK-UP 72.75 8-1600 & rotary eng тз. 

0593 MAZDA 808, 818 72.78 covers a! models 

0573 MAZDA 1500, 1800 67-74 covers all models 

O78) MERCEDES BENZ 19081 rent of owner's man 
MERCEDES-BENZ 220 59.65 covers all mals 

3463 MERCEDES BENE 220 5872 mos кер Desa 


DES — HOME REPAIR — TECHNICAL BOOK 


0995 CAR INTERIOR RESTORATION useful for all cars pry 
0587 PRICE GUIDE. USED CARS all US & mmp cars. it rks, vans — $250 
0906 OLD CAR VALUE GUIDE latest edition 3795 
6331 GOLD BOOK official used car value gude 46-70 $795 
3001 IMPORTED CAR SPOTTERS GUIDE ai post- WW2 imports... $1295 
8474 BYPASS EMISSION CONTROLS 71-77 GM cars ША 
9534 BUICK POWER MANUAL performance tuning the V6 models . 35.95 
8685 GREAT CAMARO ultimate picture/technical book on car 81895 
3843 CAMARO 66-70 road tests, reprint mag artes, plus $1150 
3421 CHEVROLET RACING ENGINE how to buid $735 
1243 CHEVY, RACING THE SMALL BLOCK super performance $5.95 
3795 CHEVY PERFORMANCE, geting te most tom smal Docks ... $7.88 
8125 CHEVY SMALL BLOCK, how to rebuild $595 
9409 CHEVY SMALL BLOCK, How to hotrod $595 


0949 CORVETTE RESTORATION SOURCE BOOK 53-67. һе bbe $1995 
3402 CORVETTE PARTS BOOK 53.72 every part, pics, es $2495 
0563 FABULOUS FIREBIRD new picture/technical history ss 
0946 FORD SMALL BLOCK, How to rebuild 


9239 FORD Vd how te resa SIC GI GG A29AGD eres 799 
'OHC engines $735 


9498 PINTO, how to rebuild 


8195 FORD PERFORMANCE how to get it for street or track — 
0572 MUSTANG: COMPLETE finest Mustang book yet 
9877 POWER SECRETS of Smokey Yunick for racing 


8152 BOLT-ON PERFORMANCE what to buy à what it wil бо 
0735 SUPERPOWER - turbo & Тое айл... 


0592 FORK LIFT TRUCKS service, overhaul ail gas. prop, вес. $19.95 
9807 HEAVY REPAIR dozers. backhoes. cranes, plus 31995 
0135 MOPED. 1. REPAIR all makes & models 3695 
0557 CHAIN SAW SERVICE MANUAL for top 34 makes. 3895 
9499 POWER TOOL HANDBOOK how to use, maintain, repar them . $7.95 
8002 OIL BURNERS. How to instal and service $9.95 
8006 WASHING MACHINES fix эй makes & models 3495 
7109 CLOTHES DRYERS fix all makes and models $535 
1268 SEWING MACHINE REPAIR service, adjust. repar all makes $895 
9413 SMALL APPLIANCES how to fix the 10 most common . _ _ $4.95 
8727 KITCHEN APPLIANCES fix relrgrirs, ranges, frars, much more. $5.95 

ELECTRICITY FROM WIND, WATER & SUN how to get it... $595 
8728 SOLAR HEATING & COOLING how to get it free -$495 
9959 TV REPAIR 's guide. step-by-step. b/w Ё color $5.95. 
8724 LOCKS & ‘complete, step-by-step course $6.95 


ATISFACTION GUARANTEED OR YOUR MONEY B 


1747 MERCEDES-BENZ 230 63-68 inc. 2305 & Si 
1748 MERCEDES-BENZ 250 65.68 covers all models 
3485 MERCEDES-BENZ 250,280 68-72 all models plus 230... $10.95 
0416 MERCEDES-BENZ 68-73 inc 280, 300 & 350, 450 V8 mds 39.95 
8439 MERCEDES-BENZ 74-79 Covers all models inc Diesels ....... 
9773 MERCURY 71-77 for all models inc Cougar 
1105 MG TA. TB, TC. TD, TF 36-55 
1098 MG MIDGET 58-78 covers all models 
1106 MGA, MGB 55-68 covers all models inc twin cam. 
1720 MGB, MGBGT 69.79 all roadster & coupe models 
8396 MGC reprint of factory manual ..... 
0317 MINI 59-78 covers all models inc Mini Cooper ~ 
9436 MONARCH, MERCURY 7577 for al motels 
MONZA, CHEVROLET 75.80 plus Astre Starfire Skyhawk .. 
9876 MUSTANG € 65-72 covers э € cinder modes 
0479 MUSTANG VB 65.73 covers all models 
8272 MUSTANG ll 74-78 covers all 4, V6, & VB models 
8187 NOVA 69-79 covers all 4, 6 & VB modets 
7107 OLDS CUTLASS 70-77 covers all inc 442 models 
0002 OLDS 68. 71, 74 factory shop manual.. must give year 
0008 OLDS 75-79 lactory shop manual... must give year 
1724 OPEL KADETT 62:73 1000, 1100, 1200 mode's 
8273 OPEL 66-79 for all models inc 1900 Manta & Isuzu 
9589 OPEL GT 68.73 covers all 1900 models 
0876 PEUGEOT 504 68-74 includes diesel models 


1145 PLYMOUTH 55-71 all inc Beledere Fury. 
0874 PLYMOUTH 72.76 Fury, VIP. Gran, Suburban mdis 
1660 PLYMOUTH HORIZON 78-79 covers all modets 

0030 PONTIAC 71.78 shop manual. give year. No 1974, 1976 
0489 PONTIAC TEMPEST 68-73 all mais inc GTO, Le Mans 
1650 PORSCHE 356 57-65 covers A. В & C models 

1591 PORSCHE 911 64.73 covers ali models 

8173 PORSCHE 911 74-77 includes N, S, Targa, Carrera 
1590 PORSCHE 912 65-69 with 1582сс 
9834 PORSCHE 914 70-76 all models inc 914/6 
0993 PORSCHE 924 76.78 

0372 RENAULT 5 72.78 for all models nc Le Car 

1224 RENAULT 8, 10 62.72 covers all models inc 1100 
9429 RENAULT 12 69-79 covers all models inc auto trans 
0645 RENAULT 15, 17 71.78 all mds inc TL. TS 

1554 RENAULT 16 65-78 covers all models 

0395 ROADRUNNER & SATELLITE 68-73 all models 
0750 SAAB 99 69-76 covers all models inc fuel injection 
8440 SAAB 67.79 covers all models inc Sonnet 

1098 SPRITE 58-71 covers all Mk 1, 2, 3 & 4 models 
8058 SUBARU 71.77 covers all models 
245 SUNBEAM TIGER reprint o cir shop maul 
(0489 TEMPEST, GTO, LE MANS 6 

773 THUNDERBIRD 71.77 evers al mada ч... 
8189 TORINO 68-75 ail models inc Elite. Ranchero 
0912 TOYOTA CELICA 70-77 covers all models imported 


0829 TOYOTA CELICA 78.79 . 

7127 TOYOTA COROLLA 68-74 lor ali models 

9812 TOYOTA COROLLA 75-78 all models plus 5-spd trans 
0926 TOYOTA CORONA 69-73 for all 4-cy! models inc MK i 
0886 TOYOTA CORONA 74-77 covers al 4- 

0754 TOYOTA CORONA Mk 2 72:76 for all 6 cylinder models 
0647 TOYOTA HHLUX 68-79 covers all pick-up models 

8524 TOYOTA LAND CRUISER 66-77 covers all models 

1200 TRIUMPH SPITFIRE 69-78 covers all models 

1231 TRIUMPH TRA 61-67 covers эй models 

1015 TRIUMPH TRS, ТЕ, 67-76 all models c Т#250 

8693 TRIUMPH ТА? 75-79 

0394 VALIANT 63-67 covers all 6 & VB models 

8192 VALIANT 68-76 all тз ine Scamp, Si 

0567 VEGA 72-73 all 140 СОА GT 140 CD models 

0884 VEGA 74-77 all models inc Monza. except Cosworth Vega 
9404 VOLARE, PLYMOUTH 76-78 for all models 

1227 VOLKSWAGEN BEETLE 54.67 for al тз inc KG. 

0140 VOLKSWAGEN BEETLE 68-77 covers all models ine K-G 
0419 VOLKSWAGEN RABBIT SCIROCCO 75-79 all gasoline models 
8165 VOLKSWAGEN RABBIT 77-80 covers diesel models only 
1547 VOLKSWAGEN BUS 54-67 all camper, van. transporter mais 
7130 VOLKSWAGEN BUS 68-78 all camper. van, transporter mals 
9582 VOLKSWAGEN TYPE 3 62-73 for squareback, fastback 
3778 VOLKSWAGEN 411, 412 68-74 covers all models 

8748 VOLKSWAGEN DASHER 74-79 covers all models. 

3444 VOLVO P1800 60-73 all models nc E & ES .. 

1754 VOLVO 142, 144, 145 66-74 for all models inc S E - 
9558 VOLVO 164 68-75 for all models inc fuel injection 

3729 VOLVO 242, 244, 245 74-79 for all inc fuel inj models 
8311 VOLVO 262, 264, 265 75-78 all models inc fuel injection 


CARBOOKS,INC. се, cra ay” 


ГЕЛ 


R Charge DAmer. Express Visa OMastercharge g 
farber 


Li BOOK NO. 


PRICE EACH 


PLEASE PRINT 4 
В NAME AND ADDRESS 


TOTAL |$ 
- 


mmu m unum Gm NO COD? 


Ambidextrous 
work 
center 


The Craftsman Home Work Center 
grabs just about any piece of work you 
can bring to it. Black & Decker pio- 
neered the stow-away bench with its 
highly successful Workmate. Now 
Sears has expanded that concept by 
adding a versatile second vise and oth- 
er new features. Here’s what the new 
folding workbench has to offer: 

* A large 42-by-14-inch work sur- 
face with fast-action vises and bench 
dogs to grip big work. 

© A pivoting jaw on one vise to ac- 
commodate irregular-shape work. A 
V-groove across the bench face allows 
either vise to clamp round objects, 
such as pipe or dowel, or other long 
pieces. Both vises have a 6'4-inch ca- 
pacity. 

* A built-in, switched power pack. 
Plug it into a wall outlet and it gives 
you a convenient grounded receptacle 
right under the front of the bench. 

Those are the basics, but options 
add to the package. Available: 


* Two handy tool holders that hang 
from the ends of the bench. One holds 
hand tools, the other keeps portable 
power tools nearby. 

* A special mounting kit that lets 
you combine the bench with your 
portable circular saw to form a com- 
pact table saw. 

* Extension legs that can support 
large work while sawing or grip doors 
and panels as wide as 50 inches. 

How does all this work? Just fine. 
The bench weighs only about 40 


Jaw of right-hand vise swivels to grip ta- 
pered work. Vise has fast-action feature: It 
slides open or closed, then conveniently 
grips with a single turn of the handle. 


Work Center vises take plastic dogs that 
grip large and odd-shape pieces. Note op- 
tional tool holder at both ends of bench. 


pounds. It's light enough to be porta- 
ble, but not too light for heavy work. 
The folding legs are sturdy, so the 
bench won't wobble when you saw or 
plane on it. The vises and dogs grab 
easily and quickly and they grip work 
firmly. 

The basic bench is $170. The add-on 
tool holders are $20 each, and extend- 
er legs cost $30. The saw-mounting kit 
is $40 and includes a rip fence, miter 
gauge, and blade guard.—A. J. 
Hand 


Miles Homes could 
be the answer! 


If you have the ambition and desire 
to build your own home, then the 
Miles Plan could be for you. THE 
тит HOME OWNERSHIP PLAN 

S UNIQUE. Your desire -and 
Dedication are more important 
than ready cash — start now to 
build the home of your 


Have you been priced out 
of today's housing market? 


FINANCING 
NO 
PROBLEM! 


* Pre-cut materials, blueprints, 
step-by-step instructions. 
* 24 months to build. 


* There is a representative near 
you. Phone: (612) 588-9700. 


Miles has nearly 30 years ex- 
perience helping over 15,000 
families to build their own home. 
Send coupon today to see how 
Miles can help you. 


dreams. . .the Miles Way. 


* Liberal credit — Low monthly 
payments while building. 


* Foundation assistance. 


Land may not have to be fully 
paid for. 


Miles "Homes 


W A Division of Insilco Corporation 
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a яш um um um иш иш ишш EN 
‘Send me your FREE Great Homes Idea Book 
MILES HOMES, Dept. MPSO-0810 
4500 Lyndale Ave. N., Minneapolis, MN 55412 


| ame 
Address, 

Bo, 
County 

| Phone ) 


Трап to do С all or part ot the work 
10 $1.00 enclosed for priority handling 


State Zip 


Free! 


Edmund Scientific 
Catalog 


Explore Astronomy, Biofeedback, 
Optics, Lasers, Magnets, Weather, 
Magnifiers, Microscopes, Photo- 


graphy Over 4,000 Fascinating 
Products in Our FREE 100 page color 
Catalog! Send for your FREE 
Edmund Scientific Catalog, Today! 
38 Years Of Service! 


О Yes! Rush me your FREE catalog! 
Name 

Address 

City. 

State Zip 

Clip and Mail Coupon Today to: 


Edmund Scientific Co., Dept. 2020 N-16 
Edscorp Bidg., Barrington, N.J. 08007 


No 156 *1980 Edmund Scientific Со 


MUST LIQUIDATE 


AT BELOW DEALER COST! 
TWO SPEED, HYDRAULIC 


LOG SPLITTER 


PUBLIC NOTICE! 


Because we are one of the largest U.S. mail order 
liquidators of consumer products, manufacturers 
often come to us with special closeout bargains on 
surplus inventories. We take those inventories and 


H sell to the public at BELOW dealer cost! 


There are many reasons why manufacturers find it 
liquidate factory-perfect merchan- 
ice" prices. For 


order cancellations, 
If you know of any comi 


tories they must liquidate for imme 
us Toll-Free: 800-328-5082. Only pı 


FACTORY NEW! FACTORY PERFECT! pem 
22,000 Ibs. Ram Force! 


eNeeds no engine! No electricity! 
Simple hand-pumping operation! 
*Portable . . . take anywhere! 
eSplits toughest logs up to 
18%” long, in less 
than 30 seconds! 


Strong ll 


» SIMPLE TWO-LEVER 
HAND OPERATION! 
Smooth hydraulic action 
tremendously multiplies 
hand action into 22,000 
Ibs. of splitting force! 


Handle for 


Double pair 
of claws help 
support big logs. 


I-beam 


\ frame. ~ 


Steel supports. 
angled outward 
for extra 
stability. 


Handles 
logs up 

Tough, rugged to 18%”. 

construction. 


holes so you can install an 
axlerod and pair of wheels 
for easy portability. (Avail 
able from hardware store.) 


POLISHED RAMI It’s super 
smooth for easy operation. 


" sturdy 

Smooth hydraulic springs 
Axle pumping action. 

sor ahaa Thick, strong they show (with not one bit more split- 

kit (buy at 1/4" steal frame. ting force than OURS) is a gas opera- 

ted model from Ward’: m & Gar- 


den catalog, priced at 


$529.95 


Get the same force, save hundreds of 
dollars with our powerful machine! 


OUT THEY GO AT ONLY: 


Works fast and simple! Priced low! 


Here's the perfect log splitter for homeowners who 
don't care to spend big money on bulky, clumsy gas 

operated rigs. This portable model works quickly, ef- REMOVABLE LEVERS! Lift EASY-LIFT HANDLE! Con: 
ficiently on simple HAND POWER! Sompectness and portability. or pulling of log splitter. 
Hydraulic action tremendously multiplies your hand- 

pumping power into 22,000 Ibs.of ram force! Even 
toughest fireplace logs can’t resist the overwhelming 
splitting force of that much power! 

You don’t need a musclebound wrestler to operate it. 
No, sir! The action is smooth and powerful. Even a 
young teenager can split logs with it. Hand-pumping 
of long-action lever forces the log against the edge of 
the steel maul. A little more pumping with the short- 
actjon lever and the maul splits the log in two, in about 
30 seconds or less. Simple as that! 

This is a tough, rugged unit! Solidly Quilt with 1/4" 
thick steel framework and strong I-beam construc- 
tion. Now you can get it at our low liquidation price! 


turn handle and hy 
retracts so you ci 


Гс.о.м.в. Co. / Authorized Liquidators 
Toll-Free: 800-328-5082 | 3258 Minnehaha Avenue S., Minneapolis, Minn. 55406 


Credit card customers can phone in order: 


Dept. B-183 


W busy signal ; . . or after business Í | send me... Log Splitter{s) at the liquidation price of only $168.00 
hours” -or if calling from Minn., charge to the driver upon delivery. (Allow up to 5 weeks for delivery. Add 
dial: 800-228-2606. .. 24 hrs. paid by personal check.) Sorry, no C.O.D. orders. 

а day, 7 days a week. 


C.O.M.B. Co. 


ONE OF THE NATION'S LARGEST AUTHORIZED MAIL [IS 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS = = 

3258 MINNEHAHA / MINNEAPOLIS, MN 55406 des 

Phone: 612-721-8581 . Toll-Free: 800-328-5082 


DVISA C American Express 


Expires 


Charge to: O Mastercharge 
O Account No. 
PLEASE PRINT CLEARLY 


rs do not normally deliver to your home 


9 address of nearest iend, truck terminal where we car 


"SAY, SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Wants to remove pistons 


Rising prices and the energy crunch have 
caught many of us with some awfully 
good older V8's, which we'd hate to give 
to the junkyards but can't afford to buy 
gas for. 

What do you think of removing every 
other piston and making a big four-cylin- 
der job? Have any mileage checks been 
done? 

I realize this would cut performance, but 
most of us aren't hot-rodders, so that isn't 
important. 

Don Trask, Tillamook, Ore. 


You'd have a badly out-of-balance engine 
and four big oil leaks. You need counter- 
weights that would seal the oil drilling. 

You'd gain some mileage; | don't know 
how much. But how about valve gear, lift- 
ers, and so on? 

What happens when an exhaust valve 
opens and there's no piston under it? A 
crankcase explosion, maybe? 

If you try it, do itin a way that will let you 
get back to the way it was before, in case 
you don't like the results. 


Pinging problem 


I've got a 1978 Chrysler Cordoba with the 
400-cu.-in. lean-burn engine. | replaced 
the standard suppressor ignition wires 
with steel-core ignition wires for better 
performance. | also replaced the OJ-13Y 
plugs with RJ-13Y resistor plugs. Now | 
have a pinging problem when going up 
hills—even with premium unleaded gas. 
Would switching to a colder plug stop 
the pinging? | don’t want to go back to the 

suppressor wires. 
Ralph H. Haines, Baltimore, Md. 


Get back to the standard recommended 
plugs and recheck your timing and emis- 
sion-control specs. | think you have а mix- 
ture problem (lean) caused by improperly 
adjusted emission controls. 


Annoying vibration 

1 have a 1972 Pinto 2000 wagon, pur- 
chased at 80,000 miles. It has now gone 
117,000 miles. 

I've overhauled the C-4 automatic trans- 
mission, had the drive shaft checked out, 
and replaced the U-joints. But I still have a 
horrendous vibration—most evident be- 
tween 40—55 mph, although there’s some 
at all speeds. 

I've had the problem from the time | 
bought the car. What are the possible 
causes? Compression is fairly even across 
the four cylinders. It burns one quart of oil 
every 1500 miles. 

R. E. Moist, Broderick, Calif. 
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Look at the front pulley. Is it bent, loose, or 
troubled with dirt buildup? My hunch is a 
loose, bent, or out-of-balance front or rear 
large-diameter rotating part—a loose or 
out-of-balance torque converter, for in- 
stance. 


Transaxle whine 


1 have a 1979 Dodge Omni four-door se- 
dan with about 12,500 miles on it. Al- 
though generally a fine car, it has a bad 
whine in the transaxle. Under warranty, 
Dodge has replaced the pinion and ring 
gear twice and the fourth gears and bear- 
ings once. The zone representative has lis- 
tened to the whine, which is getting 
worse, and says they can do nothing as 
this is normal in all Omni's. 

With snow tires, the whine is loud and 
clear, even above the snow-tire hum at 
25-40 mph. 

Two other Omni's l've ridden in had no 
whine. What do you think? 

John T. Mengel, Bailey, Colo. 


The whine is from an out-of-spec assem- 
bly. The fix is obvious: Tear down and re- 
place or adjust the damaged or out-of- 
spec parts. That will make the noise go 
away. 

The problem is, I'm afraid, who's gonna 
pay? It won't be cheap. І suspect there is 
trouble with the housing and that they 
can't get a good gear pattern. 


Intermittent pinging 

Ihave a 1979 four-cylinder Ford Futura (no 
turbocharger). Loud engine pinging oc- 
curs erratically, mostly when the car is 
cold—but not always. 

The Ford dealer has tried many things, 
including a new EGR valve—no improve- 
ment. The pinging can be eliminated if the 
vacuum-advance tubing is removed from 
the distributor and plugged. | don't notice 
any difference in the car's performance 
with the vacuum tubing on or off the dis- 
tributor. 

Murray Loft, Baltimore, Md. 


1 suggest a fuel with a slightly higher oc- 
tane. Maybe a brand change. It won't take 
much to cure it—perhaps gasohol, if it's 
available. The 10 percent ethanol in gaso- 
hol raises the octane some. 


About Teflon oil additives 


What do you think of the new Teflon addi- 
tive for motor oil that is supposed to in- 
crease gas mileage dramatically, lower oil 
consumption, and increase compres- 
Sion? 

Leo L. Shank, Frederick, Md. 


1 am testing and still can't tell. It takes а 
long time to get good test data. It doesn't 
look as if all such mixes perform alike. 
Some don't seem to do anything. 


Mysterious oil consumption 


1 have a Dodge van motor home that has 
23,000 miles on the 318-cu.-in. engine. 
During a recent trip from Florida, we had 
been driving on the interstate for about 
four hours when the engine suddenly lost 
power and began smoking heavily at the 
exhaust. 

| pulled over and listened for engine 
noise, but everything seemed normal. We 
continued on at slow speed to a service 
area for a good inspection. The oil was 
down two quarts and the tailpipe color 
had changed from gray to black. After re- 
placing the oil, we drove the last 400 miles 
of the trip without any further oil con- 
sumption. The tailpipe has now almost re- 
turned to the original color. 

1 have talked to two mechanics. Neither 
can explain how a problem like this can 
clear up on its own. 1 don't want to be 
stuck on a trip with a blown engine. Is 
there anything ! can do before heading 
out again? 

D. L. McPherson, Belleville, Ont. 


The oil had to come out past the rings into 
the carb area —down the valve guides, be- 
tween the intake runner and head-seal 
surface (gasket problem), through a pin- 
hole in the intake runner or head intake 
runner, or from the air filter or vent sys- 
tem. 

1 suspect high crankcase pressure, 
caused by a venting problem that cleared 
itself. | suggest cleaning the venting and 
checking crankcase pressure. Most other 
things that might be at fault wouldn't clear 
up by themselves. 


Knock and valve life 


Since my 1978 Impala 305 V8 hit 10,000 
miles, I've been plagued with engine 
knock when | use a certain brand of 87- 
octane unleaded gasoline. When | 
changed to 92-octane super unleaded, the 
pinging vanished. A switch back to 87 
brought pinging again after two tankfuls. 
My mechanic set my timing to specs, but! 
find the car runs best on super unleaded. 
A friend had similar problems with а ‘77 
Impala and needed a valve job after 
40,000 miles. Am | headed for the same 
fate? 

Michael Greenfield, Oceanside, N.Y. 


Valve life is shorter on no-lead. But | doubt 
that 92-octane unleaded would aggravate 
it more than 87-octane unleaded. Matter 
of fact, I'd be looking for a little better 
valve life. Detonation is tough on valves, 
though. Temperatures are higher and 
pressure rises are faster. 


Install another fan? 


| have a 1978 Thunderbird with a 350 
Windsor engine. The engine has a straight 
fan. Can a clutch fan be installed, and will 
this help fuel economy? How about in- 

stalling a dual exhaust? 
Gregory A. Goldstein, Maplewood, N.J. 
Continued 


LIQUIDATION 


AT FAR BELOW DEALER COST! 


Rockwell ү) 
16” EXTRA POWER 


LAWN 
TRIMMER 


[FACTORY NEW! FACTORY PERFECT! | 


Torque booster switch doubles 
the power to a full 

8 hp. that manhandles 

your toughest weeds! 


Adjustable auxiliary handle 
slides up, down, around 
the shaft for maximum 
comfort in all cutting 


positions! LISTED 


DUAL POWER MOTOR: 
Normal power for regular 
trimming: extra power 
for edge trimming and 
tough weeds! 


Powerful 5 amp. motor 
develops 40/.80 hp. 


Sturdy guard for 


helps prevent 
accidental cutting 
of flowers. 

and shrubs! 


d to the ground 
vers fresh line 


Spool holds 
40 ft. of 
080 line. 


Big 16” 
diameter 
cutting swath! 


Famous Rockwell Quality! 
All factory new, factory perfect! Rockwell de- 
cided to stop making Lawn Trimmers. But 
they will still honor all sales witha 1 year war 
ranty on parts and labor. We slashed the price 
drastically on this inventory to liquidate them 
FAST at a HUGE SAVINGS to CEC 


| OUT THEY GO AT | 
sold at 


$62.00 28 


Mastercharge, VISA, American Express members 
сап phone in their order for convenience. 


Toll-Free: 800-328-5082 
If busy, or after business hours, or if in 
Minnesota, call 800-228- ; 

24 hours a 7e 

7 days а week. 


Previously 


c. О.М.В. Co. / Liquidators Dept. B-226-3020 
3258 Minnehaha Ave., Minneapolis, MN 55406 


Send Rockwell Lawn Trimmers at $28 00 each 
plus $4.50 each for shipping, handling. (Approx. 2 ум 
delivery. Add extra 2-3 weeks if paid by personal check | 


[ My check or money order is enclosed 
Charge to myi J VISA `] Mastercharge 
Acct. No. 

PLEASE PRINT CLEARLY 

Name. 


Am Express 


Expires 


MUST LIQUIDATE 


BELOW MANUFACTURED COST! 

$2,150,000 INVENTORY 

ELECTRIC AIRLESS 
PAINT SPRAYERS 


From Sherwin Williams, 
the LARGEST paint company in the world! 


Swiss made! Swiss quality! 


All factory new! Factory perfect! It needs NO air 
compressor! Just plug it in to a 110V socket, pull 
the trigger and spray! 


Sure you've seen paint guns adver 
tised before atall kinds of prices. But 

this опе — Flomatic - із really extra 
special! It's made for a division of 
Sherwin Williams . . . largest paint 
company in the world! And who can 
know more about painting than they 

do? They wanted an excellent paint gun 
зо they chose famous Swiss engineering. 
Swiss precision and Swiss quality. But 
excessive devaluation of the U.S. dollar 
made it too costly to continue producing 
more sprayers. So they cancelled the en. 
tire project. Now you can buy one at an 
amazingly low liquidation price! 


The multi-purpose 


sprayer. Ideal for 
farm and home use! 


looking job! Si 


such as stain: 


The handy way to spray ferti 
a rust inhibitor or to lubricate zer or insecticide solutions on 


hard-to-reach parts is sedan • Hardened ste 


for smooth op 


PUBLIC NOTICE! 
BANKRUPTCY 
and Financially 
Distressed Merchandise! 


We are authorized liquidators of large 
inventories that must be quickly 
at sacrifice prices because of: 

Manufacturer's overproduction 

Last year's models 

Bankruptcy 

Bank loan foreclosure 

Sheriff's sale 

Insurance claim salvage 
Н your company finds itself in any sit- 
uation that requires it to sell large in 
ventories for immediate cash, call us! 
Only products in perfect operating 
condition (or slight blemishes that do 
not affect operating condition) will be 
considered. 


LISTED 932E 


Faster than a brush, roller or air sprayer! (And up to 30" 

paint saving over an air sprayer.) No bulky compressor 

to lug around. Ju 

little motor sprays a wide variety of liquids at high rate 

of speed for fast, smooth coverage and a professional 
ple cleanup and easy maintenance, too 


plug into 110V outlet. The powerful 


© Simple to use! Just turn a knob to adjust for large or 
small spray pattern. You get smooth performance! 
е Two hardened st 


liquids such as latex. sealers. anti-r 
© High volume delivery from 1-qt. rugged 
r. Up to 10' «o2. per minute. Big job: 

get done fast and easy. without excessive 


cylinder and chromium plated piston 
ing efficiency. 


Address. 


с, 


State. 
hune! 


Ideal for fussy jobs like shut- 
ters, furniture, radiators, ete. 


C. О. M. B. Cc 1 О Му check or money order is enclosed 
0 Charge my creditcard QIVISA OMastercharge 
= acct. No 
ONE OF THE NATION'S LARGEST 


AUTHORIZED MAIL ORDER LIQUIDATORS 
OF CONSUMER PRODUCTS 


3258 MINNEHAHA AVENUE SOUTH 
MINNEAPOLIS, MINNESOTA 55406 
Phone: 612-721-8581 
Toll-Free: 800-328-5082 


© Gun body of cast aluminum with 10% silicon. Tough 
and rugged! Unharmed by solvent 

ө High power pump section can be easily replaced 

© Cleanup is easy!. Just spray the recommended sol 
vent for whatever you were using through Flomatic. 

© Includes B-ft. heavy duty electric cord with ground 
wire. Plugs into 110V outlet 


IT'S MULTI-PURPOSE! Regular Retail: 


$119.95 


onto OUT THEY GO AT 


ferti 


Express can order by phone 


800-328-5082 


hours, or if in Minn., сай 
800-228-2606 . . . 24 hrs. 


Simple, fet for bi 
patogia | C,O.M.B. Co. / Liquidators Dep. 8-223-2010 


3258 Minnehaha Ave., Minneapolis, MN 55406 
| Send — Pant Guns at $47 00 ea. plus $3 00 еа ship, handling 


QAm Express 
Expires 


| PLEASE PRINT CLEARLY 
| Name 
| дае 
| o 
State 


Planer | Molder Saw 


you can use this ONE power-feed sho) 
pc Into Ari Ci м, bp 
lar ра! Dn 
rately or ап ‘to ж e With а a single те oter, Low Cost 
‚++ You can own this power tool for only $50 down. 


30-Day FREE Trial! excitina Facts 
NO OBLIGATION-NO SALESMAN WILL CALL 
RUSH COUPON "150" Power Toots со. 


921P Field Lg oe 
Kansas City, 


7a 
BELSAW POWER TOOLS ! 
921P Field s Kansas City, Mo. 64111 1 


facts about | 
SAW and 
trial offer. 


YOURSELF 


FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


225 


(including movement 
and dial) 

* Factory direct 
prices 

* Heirloom quality 

* Solid 3/4" hi 
woods: black wal- 
nut, cherry, та- 
hogany, oak 

® Easy to assemble, 
parts pre-cut 

* Solid brass West 
German chiming 
movements 

* Money back 
guarantee 

* Prompt shipment 


MASTER CHARGE and 
BANKAMERICARD/VISA 
ACCEPTED 


Write for FREE 
color catalog 


EMPEROR’ 

CLOCK COMPANY 

WORLD'S LARGEST MANUFACTURER 
ОР GRANOFATHER CLOCKS 


Dept. 530 Emperor Industrial Park 
Fairhope, Alabama 36532 


"Say Smokey—" 


[Continued] 


1 believe you'll do better if you install an 
electric-fan kit. You can have high fan 
speed in heavy stop-and-go driving and 
no fan at 55 mph in moderate conditions, 
and it will save some fuel. Dual exhaust 
doesn't show me much on late-model 
cars. 


Rotten-egg smell 


1 have a 1979 Plymouth Volare with a six- 
cylinder 225-c.i.d. engine and two-barrel 
carb. Since the first day | took delivery of 
the car, | have noticed a very strong rot- 
ten-egg odor coming from under the car. 
It's very unpleasant and sometimes nau- 
seating. Whenever any of the four win- 
dows is opened, the smell gets into the 
passenger compartment. | have heard of 
catalytic converters giving off odors, but | 
never thought it would be this bad. 

| took the car back to the dealer twice 
and all the service manager said was that 
the catalytic converter probably picked up 
a piece of plastic or something, and it 
would burn itself off. He says nothing 
needs to be done about it. 

None of my friends who have owned 
similarly equipped Dodge and Plymouth 
cars reported such problems. At this 
point, the odor is so strong I'm thinking of 
getting rid of the car if | can't find a fix for 
it. 

Andy Chin, Woodside, N.Y. 
Try different brands of fuel. Some are 
much better. Or move the tailpipe. In- 
creasing idle speed may help. These are 
the only fixes | know. 


Engine sometimes won't idle 


1 have a 1978 Honda CVCC wagon. It has 
14,000 miles on it and has performed well, 
with one exception: It occasionally will 
not idle. My 1975 Honda had the same 
problem. 

It seems that excessive gas from chok- 
ing too long or pressing the accelerator 
pedal farther than necessary when accel- 
erating starts the problem, and it will con- 
tinue from two hours to six days. Then it 
cures itself, but only after it has cooled to 
atmospheric temperature. 

1 have contacted my Honda serviceman, 
written Honda Corp., added pure alcohol 
to the gas, and changed the carb air filter. 
But none of that has helped. 

C. Romaine Ranger, Nevada, lowa 


At idle you deal with very small amounts 
of fuel. It's very easy to get too rich or too 
lean when fuel demand is low. Any small 
change in the airífuel ratio can be a big 
problem. 

Determine whether the no-idle condi- 
tion is a rich or lean condition with an ex- 
haust analyzer (with choke off). Once you 
know which side you're on, look for a 
float, air, or emission-control problem. 


Checking compression 


Recently | read a book on rebuilding a 
small-block Chevrolet engine. It says that 
when checking compression, maximum 
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compression should be reached within 
two cranks of the engine. In checking my 
engine, a 283 V8 with 74,000 miles, | noted 
that the compression reaches approxi- 
mately 120 Ibs. after two strokes and con- 
tinues to rise to 140 Ibs. maximum pres- 
sure reading after four to five strokes. 
Checking the instruction sheet for the 
use of the compression gauge, service 
manuals, etc., | find nothing relative to the 
number of strokes before reaching a max- 
imum point. Is there a proper method 
used in checking compression, and is this 
two-stroke rule valid? 
Robert W. Fues, Chicago, III. 


1 don't think it makes any difference, as 
long as you do all of the cylinders the 
same. As a rule, two or three strokes will 
give a maximum number. | prefer the cyl- 
inder-leakage test, though, instead of a 
compression check. 


About freeze-out plugs 


During a casting lesson in an industrial- 
arts class, the instructor mentioned how 
automobile engines are cast. He says the 
freeze-out plugs are actually plugging 
holes that were used to remove the sand 
needed to fill the water jacket during cast- 
ing. 

1 always thought the sole purpose of 
those plugs was to be a safety valve for 
freezing engine coolant. 

Steven Lavorgna, Belleville, N.J. 


Actually, freeze-out plugs started as man- 
ufacturing aids. They have since been put 
to use as safety aids, especially for freez- 
ing, butthey also help in better core place- 
ment—they keep cylinder walls at a uni- 
form thickness and also help in maintain- 
ing structural! strength and minimum 
weight. 


Ether starting 


In the March PS article "Alcohol Fuels,” 
reference is made to a commercially avail- 
able ether-injection system used to start 
diesels. Can you tell me more about these 
devices and where 1 could get one? Also, 
the air-filter cover on my '79 Olds 88 is 
labeled "Do Not Use Starting Fluids.” 
What is the reason for this? | had to use a 
shot of ether to get started one cold morn- 
ing last spring. 

Charles E. Stanford, Liverpool, N.Y. 


Ether starting aids are found at H-D truckl 
tractor commercial engine outlets. Ether 
starting is tough on an engine and not. 
very desirable. Remember how your en- 
gine knocked when you tried it? It burns 
too fast. 


Each month in PoPULAR Science Smokey 
Yunick answers questions on cars—family 
cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
"Say Smokey—", Popular Science, 380 
Madison Ave. New York, N.Y. 10017. 
Questions cannot be answered by mail. 


“A major revolution in golf.” 


J.M. Cole, President, Golf International Corp. 


NOW IN USE ON 
PGA TOUR AND 
COMPLIES WITH ALL 
USGA STANDARDS 


Several weeks ago a former golf pro visited 
our office to show us an incredible, new golf 
club that he had developed and manufactured. 
In just a few short months the computer-designed 
club has become the secret weapon for a num- 
ber of touring pros at some of the sport's most 
important events. 

Ron Streck, PGA Touring Professional, told 
us why it was such a secret. "At least 20 of the 
players on the tour carry the new Taylor-made™ 
Wood because it's phenomenal. These pros use 
their endorsed clubs on the tees and then out 
come their Taylor-mades when they are on the 
fairway. The club is unbelievable. It outperforms 
any wood I've ever carried." 

It will make you drive a ball farther, straighter 
and with greater ease than any other wood. It 
will reduce, if not eliminate your unwanted 
hooks and slices. The head weight balance is so 
perfectly distributed that it is truly the easiest, 
most comfortable and successful wood you will 
ever swing. 

That's all because the Taylor-made Woodisn't 
wood at all. 

Itis stainless steel. The entire shell of the club 
head is 431 brushed stainless. Inside the shell is 
an expandable, weightless material. Chances 
are that your reaction to the club when picking it 
up for the first time would be similar to others 
we've shown it to, “It feels great”. But, there is 
more to it. 


А Product of Space Age Technology 

To determine precisely why his Metalwood™ 
outperforms traditional drivers, Gary Adams 
sought the unique expertise of renowned physi- 
cist, Dr. Joe Corvi. To the academic and scien- 
tific world, Dr. Corvi is known for his 40 years of 
sturdy in the field of curved motion in six dimen- 
sions, and as a principal in the design of Apollo 
and advanced missiles. 

To the golf world, Dr. Corvi's innovative con- 
tributions, as chronicled in numerous golf pub- 
lications, have resulted in dramatic gains in the 
equipment and understanding of golf club 
motion. 

After concluding his study of the new golf club 
оп April 10, 1980, Dr. Согу! wrote, "The Taylor- 
made Metalwood™ has the best transverse mo- 
ment of inertia of any club that | have yet seen". 

We asked the doctor to translate for us. "The 
weight distribution of the Metalwood™ in the 
plane at right angles to the shaft is superior to 
any club that | have seen to date" 


3-Inch Sweet Spot 

There is no longer one small "sweet spot" 
because of the peripheral weighting. The even 
distribution of weight throughout the entire club 
head broadens the sweet spot almost across its 
entire face. When contact is made, the sound is 
much like a persimmons wood, "click", because 
the result is perfect, even itits a less than perfect 


"Inever drov 
like this befor 


The ball responds perfectly for other reasons 
as well. Because stainless steel is far less 
resilient than wood, there is no torque or 
twisting of the head. Result: There is less ball 
spin so your hooks and slices are further 
reduced. 

Moreover, because of theobvious hardness of 
Taylor steel as opposed to wood, hard surface 
balls leave thé club face milliseconds faster 
Result: Spin effect is reduced while ball velocity 
is increased. Your drives are straighter and 
measurably longer. 


Former PGA Pro, Gary Adams explains new 
revolutionary golf club with lifetime warranty. 


Inherent in the club head design is a low 
center of gravity. This is why it feels right the 
very first time you handle it. It is also why youare 
able to generate greater club head speed on 
every tee shot and easily play even tight fairway 
lies. And, because of its construction, it is not 
affected by moisture or humidity. It lets you play 
perfectly in any weather. 

As a result of the tolerance control that is 
capable in stainless steel head production 
versus wood, each Taylor-made product is 
virtually flawless. The #1 club, an excellent driver 
for the non-professional, has a precise ten inch 
radius of rolling bulge and a perfect twelve 
degree loft. 


Lifetime Warranty Begins In 30 Days 

There are numerous reasons for owning a 
revolutionary Taylor-made #1 Metalwood. Not 
the least of which is its Original Owner Limited 
Lifetime Warranty. No other wood has this total 
assurance. Should anything happen to your 
Taylormade club — for as long as you own it — 
the Taylor-made company will repair or replace 
it for just the shipping cost 

This lifetime warranty begins after our 30-day 
try-it-out period. If, after опе month of practice, 


The talk of the PGA Tour is this 

incredible driving machine. It is the 
most exciting breakthrough in golf 
eguipment technology in years. 


you are not satisfied with your Taylor-made 
Metalwood — for any reason — simply return it 
for a prompt refund 

It is So new and revolutionary that you deserve 
to play it on your next round. You can spend less 
as well as a good deal more for a wood, but 
regardless of price, you cannot own a more 
phenomenal driving machine. 


CREDIT CARD ORDERS CALL TOLL FREE 


800-621-5809 
ILLINOIS RESIDENTS: 800-972-5858 
24 HOURS—7 DAYS/WEEK 

i O Please send me a phenomenal #1 
Д Taylor-made Metalwood at $69.95 
р plus $4.00 shipping and insurance. 
E O MENS' О LADIES’ 
1 All clubs come with the most popu- 
E lar D-2 swing weight, special Tay- 
1 lite™ shaft and Tacki-Mac grip, un- 
1 less specified below. 
I О I prefer a touring pro's Dynamic 
1 shaft with a D-3 swing weight and 
' Tacki-Mac grip. 
i Illinois residents add 5⁄4% sales tax. 
H Prices slightly higher beyond conti 
1. nental U.S. 
ү O Enclosed please find check or money 
1 
1 
1 
i 
Ц 
I 
Ц 
: 
1 
Ц 
Ц 
1 
1 
1 


order. 


O Charge my credit card: 
D American Express O Diner's Club 
D Master Charge О Carte Blanche 
O Bank Americard/VISA 


Credit Card No. 

Expiration Date 
Name 
Address 
City 
Signature 


State. ... ИӘНОЧ 


1 
5196 Camelot 1980 | 


а SIS ЖИНИ ИЙНИ 


Camelot 


DIRECT 
801 Green Bay Rd., Lake Bluff. IL 60044 


DIVISION OF UNITED EDUCATORS. INC. 


GAS TO ELECTRIC CONVERSION KIT 


2 bulb fixture duplicates the charm and increases the light output of 


any existing double mantie 


gaslight. Kit includes on-at-dusk, off-at- 


dawn photo control, fixture, bulbs, detailed instructions. Approxi- 
mately 60¢ per month to operate compared to $5.00 with gas. 115 volt 


kit $29.95 postpaid, or safe 


12 volt kit, including plug-in transformer, 


$44.95. Dealers and installers inquiries invited. 


YARDLIGHTING SYSTEMS INC. 


1039 CHARLES AVE., DEPT. 10 • 


ST. PAUL, MINN. 55104 


" \ Learn how to MAKE MONEY 
Е 


in DRAFTING 


2 Train at home in spare time. 
rience needed. ооз and materiais included with | 


К gure: No special talent required. We show 
КЕРН]: vette "9401. LEARN DRAFTING! 
ПИШ ma “| 
1 КТ" оон. 1 
lumina Vet ae | 
[| — 9 'NORTH AMERICAN SCHOOL OF DRAFTING, | 
ELI. P RET 


Build YourOwn 


Cut 6” thick polystyrene panels, connect them to form a 
dome, apply steel mesh and 2" cement. You can build this 
beautiful dome, 33° diameter, 17' high for appr. $1900. 
Use the spacious, richly insulated, super energy saving dome 
for cottage or permanent home. Let us tell you how in our 
book entitled: "BUILD YOUR OWN GEODESIC DOME” 
describing various size domes. Send $4.00 to: 
KEY DOME ENGINEERING Dept. PS-& 
Р. О. Box 430253, South Miami, Florida 33143 


Hardened Metal 
* Money Back eue 


$6.95 


hack or money order (plus $1 00 lor postage and handing) 
aie 7 РО, Box AOE е 


8, Dept. 7 
ө accepted. In 
is ‘sir ramas ) SPECIAL: Оп 
PAIR for $13 plus one dollar handling charge fen day. 
‘money-back 


FREE! During ng this limited offer. 


Deluxe velour lined tive case. A $3.00 value. 


LIMITED OFFER FROM U.S. OPTICS 


BE YOUR OWN POWER COMPANY 
Learn how to use solar, thermopile, wind, water and other elec- 
tric generators with revolutionary new 12-volt technology for 
your home. Even powers 120V-AC appliances. includes emer- 
gency system plan to cope with failures. Send for your 
fully illustrated book set THE WILDERNESS HOME 
POWERSYSTEM'*. Enclose $14.95 (U.S.) Ppd. (foreign 
$19.95 U.S. Ppd.) and receive our 88 page catalog worth $2.50 
free. 

Send to Jim Cullen 
Box 732-P, (44850 Highway 101 N.) 
Laytonville, Ca. 95454. 
Visa/MC okay (707) 984-6186. 
15 day return privilege. Allow 4 weeks delivery. 


LARGEST 
SELECTION 
at the Lowest 


10 Mvts. $7.20 ea. 
FREE Hour & Minute Hand! 
Second hand 5-300 - .35с са. 


Write KLOCKIT, Dept. PS80, P.O. 


— _ QUARTZ 


BATTERY CLOCK 
MOVEMENTS 


PR QUARTZ SERIES Prices Ever From KLOCKIT SAVE with #154 
PR #202 - for dials up to * Pendulums! ‘American made 4-jewel 
1/4" thick. • Decorative Dials! Battery Clock Movement 
PR #203 - for dials up to * New “Mini-Quartz”’ Free Hr. & Min. hand 
7/8" thick. oN 1 ' LOW PRICES: 
PRICES: umetais: 1 Мм. $7.95 
1 Mvt. $8.75 * Chime Movements! 5 Mvt 
3.9 Mvts. $7.75 ca. © Wt. Shells! 


Add : Shipping & Handling! 
1 unit $1.50, 5 units, $2.00 
P ERS WELCOME! 


For complete QUARTZ series send for a Free Catalog. 


or Call: [414] 248-1150 - [For 1st class catalog delivery - send 50c] 


For dials up то 1/4" thick - 
long shaft available 

at slight cxtra cost, 
shipping extra. 


Box 629, Lake Geneva, WI 53147 


GARAGE DOOR OPENERS 


Controlled 
* Buy Factory Direct and Save 
* Thousands In Use Free Brochure |. 
* Easy Homeowner Installation 
^ Түлү Shipment by UPS or PP. — 
Co. Dept. PS-880 Baroda, МІ 4910 


MAKE CASH 


S 


CLEANING CHIMNEYS 


Here's one heck of 
an opportunity. You 
can now live the life 


For FREE details on how you can 
BE A CHI 


IMNEY SWEEP 
Call TOLL FREE .800-243-5166 
{in Connecticut сай 226-0754) 


DISCOVER 
BADGE ачы: 


BADGE-A-MINIT, Lid., Dept. 
Box 618, Civic Industrial Park, LaSalle, 
О YES, RUSH ME the Badge-A-Minit starter kit f 
$17.95 plus $1.75 shipping. (II. res. add $.90 tax 
Personal check ог m.o. enclosed 
Use charge card below: 
О VISA C) Mastercharge C] Am. Express C) Diners Club 
C] SEND ME FREE. the ай color Badge-A-Minit catalog 


Credit Сага # — 5 
Interbank # (MC) 
Signature 


State - 1р 
UNCONDITIONAL MONEY BACK GUARANTEE 


FRUSTRATED? 


Don’t let others cash in on your 
ingenuity and hard work. 


Don’t throw away a good inven- 
tion because you don’t know how 
to protect it. 


Learn how to protect your in- 
vention for only $19.95 (Ohio res- 
idents add 90¢ sales tax) 


INVENT-O-LOG developed by 
a veteran patent attorney will 
guide you in the first steps toward 
obtaining sound patent protec- 
tion. 


For use before you seek costly 
legal advice. 


Write: Far Hills Enterprises 
2500 Winters Bank Tower 


Daytoi 


UNION WAGES AVERAGE OVER $10 AN HOUR. 
Learn at home in spare time with no. 

perience. We encourage 

‘market in your area and. 


for em 
М cess figures of our graduate 
таси 
tioning applicatio 


"PAY" YOURSELF $1000+ to 


BUILD THIS NEW 


4-WHEEL HAULER 


© 16 or 11 H.P. Briggs & Stratton electric start 
- ne M mp bows converter жаа 
x lus angers e dui 
AW 40"х1 e steering wheel, foot | controls 
* forward and reverse gear * rear dual hydraulic 
disc brakes 
Tough Mark Series Haulers lug 500 Ibs. of cargo plus 
you and a passenger almost anywhere. 16 H.P. 
opposed Twin-Cylinder or 11 H.P. Synchro-Balanced 
Briggs & Stratton engine, automatic torque conver- 
ters (no manual shifting), alternator and electric 
Start. Steering wheel, foot pedal accelerator and 
brake (rear dual hydraulic disc), forward and reverse 
gear let you maneuver easily with speeds up to 25 
MPH. Dump bed 44%"x40"x11" extends to over 4° 
with tail gate opened. Many accessories. 
Build it yourself and SAVE $1000 . Engine mounts 
to welded & painted frame. Tires mounted on rims. 
You bolt parts together and pocket assembly costs. 
Only simple tools needed. Thousands from eight to 
80 have built a Carl Heald Kit. 
For more information call 616/849-3400 


or write for FREE brochure today: 


Heald Hauler 

Mark 4 Model HH-416 
shown with optional 
headlights and knob tires. 


Carl Heald, Inc. oxocesos 


Р.О. Box 1148, Benton Harbor, MI 49022 


Also 
3-wheel models. 


Get "Diamond-Studded" 


SIDE BRITES 


RUNNING BOARDS 
for step-up convenience 
and protection for 
body finish! 


Bright and flashy! Bold and classy! 


Heavy-gauge aluminum RUNNING BOARDS for pickups, vans, etc. 


© Protects finish against stones, gravel, mud, 


tar, snow, salty slush, dents, rust! a 
asy step-up! "Diamond" tread design: | National Accessory Specialists, Inc, Dept. CV-1 


uilt-in front splash guards; mud flaps! 1 Р.0. Вох 9376, Minneapolis, Minn. 55440 

op quality! Satisfaction guaranteed! sh me more Free information and a price list 
ardware, installation instructions incl. PLEASE PRINT CLEARLY! 

tyles for custom fit on pickups, vans, 

Ax4'5, suburbans, off-road vehicles! 

Order direct and save! For prices or FREE 

literature, phone Toll-Free: 1-800-328-5643 


Phone 


| 
| 


Power Master™ Safely converts опе outlet 
into many! Ideal for the home,workshop or 
office. No installation. .. safely plug in. Self- 
activating circuit breaker. 


Safety Features Include: 

* UL Listed ө Circuit breaker protection 

@ Pilot Light Ө Heavy duty 6-ft. 3-wire 

cord with plug @ On/Off switch 

© Uses ordinary house current: 15А, 
125V, AC. 1875 Watts continuous duty 
@ Enameled steel 
case 


@ No instal 
lation- Just 
Plug In! 
e Workshop 
equipment 
€ Hand Power Tools 
@ Stereos Ө Hobbies * 
Lighting Accessories 
Kitchen Appliances 
Also available for the home: 
Designer — Look with 4 outlets 
їп Sandtone finish 
Satisfaction Guaranteed 


Mail to. 
РО Box 854, Matthews, North Carolina 28105 
704-847-1152 


Name 
Address 

Gy please pam See 2р 

Please send me (qty) 6 outlet Power Master mogel 6SPDX "Power Master" 


(as shown above) — $9395. Also send me — — (qty; "The Instant Electrician™” 
(4 outlet) Model H-101— $95.95 @ (Please add $9 OOea for postage & handling 

1 enclose full payment of $ — — . — (NC Residents add 4% Sales Tax 

C] Check Enclosed C) Money Order 

Charge to: Г) VISA Г) Master Charge Interbank я —— — 


Lad * 


Expres. 


Signature — — 
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Eyeglasses. 
Save up to 50% 
ZZ 


Send for free catalog — 
all lenses—all styles. 
As low as $14.95 
complete. Your 
prescription, or 

your present lenses 
duplicated. Money 
back guarantee. Now 
you can afford extra 
pairs. 


Est. 1959 
Prism Optical, Inc., Dept.PS80 
10992 N.W. 7th Ave., N. Miami, FL 33168 


SATELLITE TV 
FANTASTIC 80 BE CHANNELS 


А must for all homeowners and Do-it-yourselfers. Build 
ıa Video System the whole family can enjoy! No commer- 
Cals, FREE movies, sports and Vegas Shows ное, | 
cystal clear reception connects to any TV set. 100 | 
pages (8 x 11) loaded with photos, plans, kits - TELLS 
EVERYTHING! 
3037.95 TOO Ja 200 er t дш өк пөй, adim Gard 
GLOBAL TV ELECTRONICS, Р.О. Box 219.C. Maitland, FL 32751 


ФАМТІРІСӨ 
REPELS MOSQUITOES 


Combines Latest Swiss Technology with Biological 
Research. A Barely Audible Frequency Protects You 


trom Biting Mosquitoes. Convenient Pocket Size (2"). 


Only 12.95: add 1.50 postage and handling. 
Send to: COLONIA IMPORTERS LTO. 
Р. 0. Box 340, Lantzville. B,C., Canada. VOR 20 


energy- 
efficient 
home. 


And Save for 


Build the world's most 


You'll save up to 50% more on heating and cooling costs with a Monterey Dome 
geodesic home. Shell packages are available nationally ready to be delivered to 
your site. They can be assembled by one or two people using only simple tools. 
No skills are necessary. 

Monterey Domes completely engineered shell packages meet all building 
codes and VA/FHA standards. You can save significantly on construction costs 
using our unique, patented building system. 


Package prices start at $3995. Dozens of exciting floor plans are available — from 


1,000 to 3,500 square feet. To 

learn more about the world's rm ша um иш UM шш ип иш UR a 
most energy efficient home, O Please rush me your 80 page full color Cata- 
send $4.00 for Monterey log and Plans Book. | am enclosing $4.00. 
Domes 80 page color Cata- O Also send methe Monterey Domes Assembly 
log and Planning Kit. Manual for an additional $5.00. 


NAME 
کک‎ 
4a D aconess 
MONTEREY DOMES. CITY, STATE, ZIP 
Geodesic Homes for ving 
Dept. 228, P.O. Box 5621 Mail To: Monterey Domes, Dept. 228 
Riverside, CA 92517 Р.О. Box 5621, Riverside, CA 92517 


SHIVISNAOG 


STAIR-GLIDE 


> 
Stairway Lift 
America's largest selling stairway lift is the 


Weatherproof Your Shingles 


Penetrating transparent Thompson's Water Seal 
positively waterproofs shingle or shake roofs. 


ideal solution for people who can't or 


shouldn't climb stairs. 

* Rental-Purchase Program 

* Easily installed 

* UL listed 

* Will not mar walls or stairs Р 

* Economy and Outdoor models available. 


AMERICAN STAIR-GLIDE ° CORP. 
4001 East 138th, Dept. PS-080 
Grandview, Missouri 64030 


Our lab tests show that wood treated and sealed 
with Thompson's Water Seal, to the point of 
saturation, increases the life of wood over 5 
times— yet it retains its natural beauty. Apply 
by brush, dipping or spray. At paint, hardware 
or lumber dade or direct. Gal. $10.90, 5 Gals. 
$46.75 ppd. tax included. E. A. Thompson Co., 
Inc., 703 Market Street, San Francisco, CA 
94103. No COD's please. 


POP-RIVETS? NO! 
“POP NUTS" 
NUTS you install in any light gáge. Solid 
material-sheet metal, plastic, fiber- 
glass, etc. 
NUTS you install just like a pop rivetin 5 
sizes -6-32 to 4-20. 
NUTS perfect for attaching accessories 
or making repairs, to: cars, boats, 
How They Wo R.V.'s, trucks, etc. 

NUTS for hobbyists working with mod- 
els, elect. panels, sheet metal & 


more. 
NUTS for around the house repairs to 


combo door and windows, lawn furni- 
ДТГО mes ture, toys, appliances.. 
"ч KIT includes-nutter tool and all 5 sizes 
mandrels, plus 50 assorted nuts all 


packed in attractive compartmented 


ing case. 

Send 5995 for kit-or-199 for info, (re- 
fundable with order) in certified check- 
money order or your VISA or Master- 
charge no. along with expiration date 
,/ and interbank number to: 

H. GRISSOM TOOL 
RFD 2 
Pittsfield, М.Н. 03263 
SHIPPED U.P.S. post paid 


EL 


Run your own profitable ‘shoe store’ business from home in spare 
or full time. We give you — FREE — complete Starting Kit that 
makes you $217.00 EXTRA each month for just 2 easy orders a 
day. You feature 350 fast-selling dress, sport, work shoe styles for 
men and women. Alr-cushioned insoles, and 75 years of shoomak- 
ing craftsmanship! Sizes 4-16 — widths AA-EEEE. Draw on 500,000 
pair stock. Earn 
prizes, bo 

shoes for 4 
Rush postcard Юг 
your FREE Starting 
Kit today... Now! 


Chippewa Fal 


8 El 


Solar Heat Your Home 


— — ыш 
PASSIVE SOLAR 


GREENHOUSE 


J Triple Glazing with G.E. Lexan panels 
Solarium converts to Screen Room 
Free "Energy Si - 30% Tax Credit 
Provides Heat to your home 
Lean-To, Free Stdg, & Window units 


ource' 


FREE COLOR CATALOG: u 

FOUR SEASONS 
GREENHOUSES 
Dept. PS-008 

910 Route 110 
Farmingdale N.Y. 11735 


NORWALK CONN. 
440 Westport Aven 


SHIPPED FACTORY DIRECT ONLY) 


03) 846-4241 
) 
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SILVO (BRAND NAME) TOOL CATALOG 
DS OF EXCITING TOOL VALUES: 


WASTE OIL HEATERS 


CUT HEATING COSTS 


Waste Ой Worth Over $1.00 
Per Gallon as a Heating Fuel. 
For Commercial And Indus- 
trial Use. Heat With Any 


FROM 55,000 BTU'S, RADI- 
ANT AND FORCED AIR, 
Write 
Lenair Industries Inc. 
Р.О. Box 1017-K 
Janesville, WI 53545 
Dealer Inquiries Invited 


The DEFIANT is Vermont \ 
Castings’ largest stove. \ 
Heats to 10,000 cubic feet. 
Produces up to55,000 BTU's. 
Accepts 24" logs. To receive 
fullinformation, mail the 
coupon today. 


(©1979 Vermont Castings, Inc. 


An airtight case for America's 
finest woodburning stoves. 


Sharpen Saws 


and other tools in Profitable 


Business of Your Own 
Be Your бууп Boss!! 


al wa 3 
ss—No selling or can- 


You quickly pen these valu 
able tools and many others. Excellent profits! 
We show you how to set up a business and 
keep it running profitably. Part time or full 
time. No special skills needed. 


REE BOOK sex 
п LT atno 

that describes 

the opportunities available 

on who owns his own saw 


tool sharpening business 
There is NO Obligation 
MANUFACTURING COMPANY 


3231 Foley Building 
Minneapolis, Minnesota 55418 


Please send me the free booklet "Opportunities 
In A Sharpening Business Of Your Own." 


Name. 2, — 
CALL TOLL FREE Address тош. 
1-800-328-7140 | city State. Zip. 
Except Hawaii or Alaska есе 


L.L.Bean 


Outdoor Sporting Specialties 


Feil 1880 
You don’t have to suffer through another 
winter of ever-rising fuel bills. Take a look 
at the airtight, all cast iron DEFIANT, 
VIGILANT and RESOLUTE— 
woodstoves as good looking as they are 
functional. Each offers every requirement 
for safe, efficient, economical heat: 

* Automatic thermostatic control— 
allows slow, even burning all night 
longona single loading. 

• A unique baffling system — 

with preheated air passages, a true 
secondary combustion chamber and 
increased flamepath length. The result? 
More heat from less fuel. 

* Converts easily to a fireplace— 

With the doors open, enjoy the warmth 
ofa friendly fireplace. Close them, and 
gain the total efficiency of a superior 
airtight heater. 

Send today for full information. 


FREE Fall Catalog 
Fully illustrated. Features practical ap- 
parel and footwear for men and women. 
Camping, hunting, hiking and winter 
sports equipment. Many items of our own 
manufacture. All guaranteed to be 100% 
satisfactory. Our 68th year of providing 
dependable outdoor sporting specialties. 


0 PLEASE SEND FREE CATALOG 


O Tenclose $1.00. Please send me your complete 
information кеа. and full color literature. 
Theat with: C Oil Û Gas Electricity O Wood 


Name. 

Address 
ШИ „сылы 
Эшме 2и LL É———— 


Мате. 


Address. 
City. 


Vermont Castings, Inc. State. Zip. 
8052 Prince Street. Randolph. Ve 05060 
Telephone: (602) 728-5111 Vere L. L. Bean, Inc. 


241 Alder St., Freeport, ME 04033 
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MINI-BIKE FRAME! 


1 
1 
'| CHECK IT OUT! | 
1 There are more opportunities, 
sare. | | products and services offered 
i 
1 
E] 


in the "Classified Opportunity 
Mart,” immediately following 


(ne above осмон portage tna Ranging miom sooo man 


YOU SAW IT IN this section. You may find just gu з buy vut OWN muni bhe FRAME for only 
ed FO 43995 30TH tor ONLY $99.95!* 
what you've been looking for. Med perd 


POPULAR SCIENCE 
—BUT WHEN? 


h NO WELDING! Send only 
r RUSH only $1 for 
oar FREE Confiden- 


It's easy to do your own e Original 


Popular Science 


plumbing installations а сму 
and repairs .. . and ` 51295 
save really big money. 


YOURSELF PLUMBING Е 


By MAX ALTH 


It’s like having a master plumber guide your hands every step of the 
way whenever you do any plumbing job from fixing a leaky faucet 
ог a burst pipe to installing a new shower or all the plumbing in a Nearly 300 pages 
new 
"You'll understand, troubleshoot, repair and maintain almost every- step-by- irec- | 
s moc 2094 Sa Somes n af En бле? of peta Ж of p-by. step di SAVE 
verything that has to do with hot and cold water, heating and cook- 3 
ing gas, Including the maze of pipes, valves, gauges and controls that tions and 471 illus 
make uj е ferent plumbing systems in your hi Assembie our unique Ma 
Js ай explained clearly and logically, with 471 illustrations that trations help make рери ерекетш 


make plumb: you а pro—and save. Catalog o Kit construction 


ik 
PLANS 
PLANS, от 
only Omana, Nebr 68134 
ка —— 
Money back City — — State — Zip — 
Guarantee. НР 


ч 
1 
[ 
1 
1 


HOME STUDY COURSE 
Power Punching 
* Destructive Kicking 
+ Oriental Fighting Secrets 
* Unbeatable Fighting Power 
| Free Brochure 


New Orient К Karate School 


j Avon, N.J. 6777 


g amazingly easy to repair, maintain and install. Even 


Without previous experien ara uses — 3:0. Dai yoursel! 
arn all about tools and materials you need. The different types ~ | vetu r 
of Pipe und. tubing clay, galvanized iron, bress, copper amd pic,  Hundieds of dollars | | Pt -$700 veluros onary vocum 


etc.—and how and when to use each type. All about the fittings used 
to connect pipes together and to fixtures. in plumbing bilis. 

nde u'll find it easy to isolate problems by troubleshooting. | 

leaky faucets, balky toilets and clogged drains, Install new Even without 
бш. С ure water hammer. Maintain and repair your drainage and I 
eating systems. Roughin and install all-new hot- and cold-water perience. 
plumbing. Run gas pipe and much, much mk ex 
То order your copy of this excellent guide, 1 coupon with check 

or 


money order for $12,95today. 

————— MAIL TODAY ————-— 
POPULAR SCIENCE BOOKS, pone 
Box 226, Manhasset, New York 11030 


Rush my copy of Do-ItYourself Plumbing 
(Book 097) to те postpaid. 1 enclose $12.95 
as payment in full. 


STRUCK KIT, Dept. PS80 Cedarburg. WI 53012 


Name, 
Address, 
City 
State, Zip. 


Money back within 10 days if not completely satisfied. 


Window Quilt 
- stops the great heat escape! 


When cold winter nights come again, will your 

precious. dollars start out win- 

fous? Малу Houses ohm lose more — ther 
a Wd at 


ү. 


INEXPENSIVE BENSEN GYROCOPTER 
Kits easily built and flown by hobbyists aged 14 10 75 You too 
сап now enjoy the fun of flying at low cost. Mail Coupon and $5 


for Illustrated Info Pack and 3-View Drawings to: 
Bensen Aircraft Corp. Name _ 
РО. Box 31047, Dept PS-80 


Raleigh, N.C. 27622 Address _ s 


For FREE information, write: Envirostyle Direct 
Рия ызы eS ene FOR SPEEDIER DELIVERY 


тоц. 


Zo 
PLEASE USE YOUR ZIP CODE Appropriate Technology C 
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Make up to ( 2 
$1252 an hour 1 


Speed Stripper 
Wipes Away Old Paint, Varnish, Rust 


EASY! FAST! 
NOW 6 & $5.88 YOU Can Do It Too! 


These fast-working, easy-to-use “‘speed- * 
strippers'' wipe away old ugly surfaces— 
leaving them smooth—with light, easy 


strokes. Thousands of microscopic points 
do the work for you, and constantly re- 
sharpen themselvss. 

The clever construction (like a hard 
sponge) contours itself for any surface... 
flat, round or square. Lets you get into 
crevices, corners and angles. 

Try them yourself on the toughest job 
you can find around the house. If they don't 
amaze you with their smooth performance, 
return them for a prompt refund. 

== = и Mail This Handy Coupon = = = 

TMM Speed Stripper, Dept. 880 

P.O. Box 5220 New York, N.Y. 10163 

Please send... (qty) packages of 6 speed strippers 
your low price of $5.88 per pk 


Start your own х 
money making ШЕШ ҮА 


Bends to reach 
hard-to-get-at surfaces 
* Мо Scraping * No Hard Sanding plus 

* No Poisonous Chemicals "and wa pay postage and handling, 
* No Dangerous Power Tools lenclose full payment of $. 


(Residents of CA, CO, FL, iL, NY, PA, VA, VT, WI 
The Easy Way to Strip & Sand ipplicable sal 
* Whisks off paint • Makes boat scraping easy р 9, ту () Visa ( )MasterCharge Exp.Date 
© Removes rust, tar * Cleans grilles like new = = 
© Makes furniture finishing 
* Sand-smooths all surfaci 
GUARANTEE! use these easy, fast S, 
Strippers for the toughest job you can find. If you 
don't tind It the best product you ever used return 
it tor a prompt ref und. ГЕ; 


(0 OBLIGATION and NO SALESMAN Will Call ever! 


BELSAW INSTITUTE 
111P Field Bidg., Kansas City, Mo. 64111 i 
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Portable Steam Cleaner 
‘Steam in 60 seconds 


CLEAN: 
Engines, Air Filters, Lawn Mowers. 
З year guarantee on tre box, cols, Uses 


id soap, propane fired. Weight 120 Ibs. 
Auxiliary pump required on low water 
Pressure. 

WEDCO MFG. INC. Dept. S2 
‘Scott Lane * Box D, Jackson, WY. 83001 


COLOR BROCHURE 


QUALITY GRANDFATHER, WALL 
AND MANTEL CLOCKS 
AT FACTORY DIRECT PRICES 


п Do-it-yourself 
pre-cut kits 
Completely 
finished and 
assembled models 
Antique furniture 

пн аа Ти, reproductions 
why experts, | Grandfather 


ti. 
у | NEED THREE PHASE POWER Wall ола shel 
the woodstove to buy Sod PHASER” allows you to.operate three (ү clocks 


say this is 
phase motors % thru T horsepower from 220 i i 
A very special stove made to fill today's Û le phase power sources. Rugged — heavy $E Q95 аы кай 
needs! Cleverly designed to seem smaller I | Er Бү tte 8ш users жык since 1965, gj e 
than those ugly boxy stoves, yet produces Free literature furnished оп request. Telphone 305-862-3038, . я oak, or cherry) 
more-than-ample BTU's to heat Solid brass 
ore: a 2 = I RELIANCE ELECTRIC MANUFACTURING COMPANY INC. Waa Oa 

average dise dome | Rte. 2, 1024 W. Lake Brantley, Maitland, Fla, 32751 Mei 


Find out about Energy Harvesters. " ^ 
A INK TO THE BIRDS! rompt delivery 


1 
Send m our big Information Packet 1 ан 
ii hotos, 1 \ 
with full color photos, 12 page booklet І ‘and mystify your friends) m e 
[] Small, thin "CANDY-BIRD" fits against the 


describing our many innovations and 
= €» VIKING 


verified performance data. roof of your mouth— produces a variety of 
CLOCKS 


32.Too! Set, GI. cost $295 now . . . $24.00 

10700 Set 1 сой 5126 mow -. $1800 
Save Even More. Both Sets now 

Two $36 Sets (Limited Time) Беш 

100%. Guaranteed. Add $2 50 lor shipping 

enas orders add stax Export orders аб? $: 


| 

‘any metal or 
| бирее; from 017, al Shans +. Band new in aight G. pacis 
| 


ENERGY HARVESTERS CORP. ! songs, chirps, shrieks & whistles, imitating 
| Box 19R1, Fitzwilliam, 
LI (603) 585-3300 
LI 


Enclosed is S1. Please send the Kit. 


many birds & small animals! Durable, easy 

to use. 5 “CANDY BIRDS; compl. instr. & 

carrying case, only $9.95 (money-back guar). 
CANDY-BIRD. Box в7а-Н 


FREE Color Brochure. Write: Viking Clocks, 
The Viking Building, Dept. 702, Foley, AL 


T SAVE YOUR 36536. Phone: (205) 943-5081 

1 City. — Zip. Visit our showrooms: I-10 Exit 35, Spanish ton Alo. 
nies HERE mia id Hwy. 59 one mile south of Foley, Alabama 

Loc-----------d GAS ma mai. cio эш 
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B Name. 
Address. 


INFLATION FIGHTER! 


BEAT 
HIGH 


PRICES! 


г DRILL CHUCK KIT 
STR.RT.LT. TOOL HOLDERS 
pM PAGE MANUAL 


| m = 


554390 t 


$743.95, If lathe and tools purchased separately. 


Starter Kit contains all you need to begin 
turning metal immediately. Atlas 6" Lathe 
has 8 spindle speeds, 6" swing over bed, 19%" 
between centers, Timken tapered roller | bear- 
ings, revet power longitudinal feed. Cuts 
8 to 96 threads per inch. Basic lathe includes 
graduated compound rest, tool post assembly, 
Change gears, threading dial, v-belt, motor 
pulley with 5/8" bore, two 60" centers, 
wrenches. Measures 11"x1732"x34" long. 
Made in U.S.A. Metric model available. 


THE BASIC LATHE ONLY, less motor 
and starter kit accessories, may be pur- 


Travel with PEDALPOWER®, low-cost 
electric drive for your bike or adult trike. 
Just 10€ worth of electricity gives you 
100 miles of effortless riding. Save on 
gs. taxis, stop begging rides from 
riends. Perfect for shopping, visiting, 
commuting, just plain fun! 
PEDALPOWER fits men's, women's, 
children's bikes and adult trikes, installs 
in minutes without special tools. Safe 
single-lever handlebar control, instant 
start without pedaling, up to a 40-mile 
гапде on a single charge. Satisfaction 
guaranteed. Send coupon for free cata- 
log showing PEDALPOWER motors, 
Take-Apart bikes, and adult trikes. Get 
PEDALPOWER and laugh at gas prices! 


SEND TODAY FOR FREE CATALOG 


chased for $425.00 plus $30.00 Ship- 
ping/Handling. (See coupon below.) 


© Buy with confidence, Return purchase within 
15 days for full refund if not satisfied, 

® One year guarantee, 

Prices subject to change without notice, 


ATLAS PRESS COMPANY, Dept. 315 


5952 Mantua Blvd., | ln. S - 
Sewell, N.J. LAS PRESS COMPANY, Dept. 315 
ab Nels 08080 Н Pitcher, Kalamazoo, MI 48007 
Rush me my FREE 10 ДЕ, please send me: (check appropriate boxes) 
Pedal ; tlas Starter Kit cat. no. 
erg tid ноу Н Lathe only cat mo. 10100 (without starter 
е : 


1 Enclosed is my check or money order for C) $573.00 Starter Kit 
{or C $455.00 Lathe only. (Prices include Shipping/Handling.) 1 


{charge my order to ПУА CiMaster Charge 
{Account No. Exp. Date 
Name 

1 Address, 

City, State, Zip 

Ee] Send me your FREE Atlas Catalog. 


Sireet 


Oy 


— - em — ت‎ — n n n — i 


I State 20 
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the pumper 


Victory Still, Inc., the Norfolk, Vir- 
ginia company that put the first home 
mini-still, “The Learning Tool” on the 
market, has come up with another 
breakthrough dubbed “The Pump- 
er.” This the first do-it-yourself kit 
available nationwide. 

“Marketed as a kit, we avoid 
certain costs which makes our still 
very competitive,” says John Phillips, 
the company's president. The VSI 
“Pumper” is an all copper, pre- 
engineered reflux column and con- 
denser, designed to produce 1 gallon 
or more of fuel alcohol at 180 proof, 
per hour. 

"We spent six months experiment- 
ing and testing this equipment," says 
John Butler, the firm's vice president 
in charge of research and develop- 
ment. "There is little engineering data 
available on reflux columns between 
4 inch and millimeter size laboratory 
stills. We had to set up a rather 
sophisticated computer model to get 
what we wanted." 

The VSI “Pumper” is to be sold 
nationwide to the do-it-yourself mar- 
ket. The kit is designed to attach to 
any drum from 20 gallons to over 100 
gallons capacity. “Anyone who ever 
thought of building a still now has 
thoroughly tested equipmentto use. In 
a 24 hour period, a sufficient amount 
of fuel grade alcohol can be made to 
run your automobile all week, on just 
alcohol or to use for home heating 
fuel,” says Bill Allen, VSI marketing 
director. “For those who prefer pur- 
chasing one ready to go, we can do 
that too.” 

Although building a still requires no 
Federal permit, operating one does. 
But fear not the revenooers, because 
permit applications are also included. 


The Victory Still “Pumper” is 
available for $299.95 post paid 
from Victory Still, Inc., 3317 Tait 
Terrace, Norfolk, Virginia 23513. 
(State permit may be required.) 


res. must add sales tax. Master Charge & Visa se 
accepted. 


kak kkk kk KKK 


Order-by-mail from Airborne... Save up to 90% 
on government surplus and other bargains 


KKKKXKXKK KKK Kk 


SUPER MAGNET 

Lifts up to 300 Ibs. on steel 

block. Twice the power of yk 

Alnico. Never needs 

remagnetizing. 4%" Lx 

24" Wx 44" Н, Shpg. Wt. 

6105. $24.50 (Stk #3750) 
Price FOB Culver City, CA. 50% deposit for 
COD. Send cash, check or money order. Calif. 


* | 


8501 Steller Drive, 


* 
* 


Name: 
Address: 
City: 
State 


Just out! Summer-Fall Edition! 
Aircraft, automotive, marine, 
hardware, industrial items. Send $1 
for 35th Annual Catalog (deduct $1 
from first order of $10 or more). 


AIRBORNE SALES CO. Dept. PS80, Box 2727 
iver City, CA 90230 
ишы акы ыны xb пш на oh ры 


nvelopos; ad- 
SL cards; 
greeting, sympathy, 

prayer cards; tags, etc. Save money. 
Own a Printing Business. 
We supply everything direct from 
factory Easy instructions, Also 
raised printing like engraving, 
Have home shop. Add to income. 
Send 25е for catalog. 

Kelsey Presses, 80-CH, Meriden, CT 06450 


T.PS — CORNVILLE, 


о, 
DESERT PUBLICATIONS 
ARIZONA 86225 


inoperative hydraulic jacks. BIG 
men. We show you HOW — 


NOW to servi 
portunity for ambitious 
in your Basement or garage 19 


AUTO LOGIC PUBL. 
P.O. Box 2073 
Department PS80 
Wilmington, DE 19899 


130 SPORTS REPLICARS 


You Can Build from Kits 


ust 
E ise 160 Pages] 


Over 500 Photos 1 
Giant Buyers Guide I 


ASSEMBLE & DRIVE 


YOUR OWN FULL-SIZE SPORTS canl 
Discover 130 full-size kit-built antique, classic and modern 
sports cars. Most sell for a fraction of their apparent value. See 
and compare all the latest kit cars and manufacturers, Brand 
пен Buyers Guide is packed full of photos + Specs * Compari- 
sons * Tech Data * Articles. Everything from 40 mpg roadsters 
to sizzling V8's and electric conversions. Hundreds of dollars 


* 14 Day Money Back Guarantee * 


Please mail my copy І 
C2 $8 (3rd Class, US опу) | 
O $11 (1st Class, US/Can.) 
0 $12 (Foreign Air) 


Name 


Splits 
EASIER & FASTERI 


adaptable con 


send 6% sales tax. Free info- 
Route3Box88-APS, Kutztown, 


THE 
LOG SPLITTER! 


Only $49.95 plus $5 p. & h. for 


plus $8 ready-to-attach to hub of 
car or light truck (specify vehicle ). Pa. 
па stamped 
self addressed envelope. Good Products, 


or $99.95 


. 19530 


STAINED 
GLASS 


Send 50¢ for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 

BIG STARTER KIT 


‘Address 
City 


IS 


AUTOMOBILES 


FORMATION! Fuel-economy 
crets explained, Techneering, 


"Wet Norfolk, VA 23502. 


LECTRICKAR— Convert VW's, Flats 
Electric 50 MPH. Plans $25.00. In- 
00; Robert Bucy, Box 


|PROPANE/GASOLINE ^ DUAL-FUEL 
TO! Conversion plans and instruc- 
ns, Parts sources, Only $10.00! RDA, 
x 873, Concord, NC 28025. 


NEW Patent pending on carburetor 
dification. For complete instructions 
d blueprints send $12, - to: Metz 
luge, P.O. Box 8072, Detroit, 


GASOLINE SHORTAGE? Flip a switch- 
3 V on b cod Two simple 
tems, build either "for 

und $50; Complete Plans-$10, Guar- 
eed. Includes Professional Propane 
ition, Engineering, 
Maine 04854. 


LD your own ELECTRIC car using 
[STED and PROVEN electric car plans! 
est cars on the road right now! Some 
more than 2 years! EASY and quick 
make. Kits also available, Hurry send 
0.95 to EMF. 2374, Jackson 
le, WY 83001 


[ALCOHOL FUEL LEGAI 


Вох 


Free In- 


LY. 
mation, Geans Publishing, Box 98S, 
lyson, € 


ur 


(GE INCREASED up 
DETAILS FREE Gasav 


Box 17711PSB, I 


GENERATOR 
75, Alaska Wind Energy, 
H, Anchorage, AK 99501. 


'URBOCARBII - AN INVESTMENT IN 
'ONOMYI — Turbine Atomizer - Fits 
Carburetors — BEING PATENTED! 
Complete Plans and Manual $7.00 - 
jaranteed ~ Ауе. Dept. PS8, Box 
102, Rockford, IL 61 


TRUE or False? 50 MPG carburetors, 
x 206-8, Berea, KY 40403, 


100 MPG — FACT OR FANTASY? 

The truth about fuel economy. Dis- 

pels "miracle mileage makers." Clear. 

Concise and comprehensive. Send $2.95 

to: Fuel Engineering Co., 686 Central 
Oshkosh, WI 54901 

FUEL ALCOHOL PRODUCI EAI 

ER from fermented batch. Includes non- 

р. Instruments 

‘System Consultants, inc., Box 
256, Chester, MD 21619. 


WATER INJECT your car Engine. May 
save fuel 7%, Increase power. Install 
30 min, Plans $4.95, or Kit 
Water Injection, Box 20022, Cols, Oo 


WATER INJECTOR — Build 
Inexpensively! Send Stamped 4”x 
Envelope. U&I, Вох 4873-88, Boise, ID 
83104. 


A must for 1974 or later G.M. vehicles 
Send $5.95 to 
"LOCKSMITHY" 

P.O. Box 1021, Dept. С, Pekin, Il, 61554 


DUAL-FUEL PROPANE/GASOLINE 
‘Auto-trucks-vans-rv’s. Complete plans for 
SAFE-LEGAL conversions. Buy UL approved 
paris, supplies, plans from MAJOR BRAND Dis- 
tributor wholesale. Homebuilt kits are ILLEGAL 
апа DANGEROUS and gas companies will not 
refuel them. Send $10.00 for plans and catalog- 
refundable with first order. 

CCC, Dept. SA 
Box 854, Mt. Vernon, Il. 62864 


PROPANE Conversion, cars, trucks - Return to 
gasoline anytime while driving. Uses ordinary 
refillable cylinders. No engine modifications. 
COMPLETELY PROVEN, TESTED - THIS 
SYSTEM WORKS! Uses inexpensive LOCAL- 
LY available components. Build system your- 
self, for as little as $50, in approximately two 
days with ordinary hand tools. Satisfaction 
ABSOLUTELY GUARANTEED or money IM- 
MEDIATELY refunded. For plans, drawings, 
RUSHED First Class, send $10.00. Fleming 
Engineering, Dept. P512, Remsen, NY 13438 


1А ELECTRIC VEHICLES 


HYBRID — Electric Vehicle catalog. 
Wholesale parts — equipment — plans. 
$2.00. Ideal-PS, Box 1237-EG, Mel- 
bourne, FL 32935. 


2 AUTO SUPPLIES & 
EQUIPMENT 


ALCOHOL Stovetoj 
cooled column con 
Proof. 150cc/HR. ра 
Edu-Tec, Inc. P.O, Box 601, Greenville, 
NC 27834. 


Still 


ALTERNATOR Generator Rebuilding 
Book, Details: Hedelund Engineering, 
7505 Barkentine, Las Vegas, NV 89128. 


CAR STEREO SPEAKERS BOXES 
6" x 9", 4" x 10", 6” wooden boxes. 
For information wrife — Barbara's Gift 
Shop. 120 Main Street, Vincennes, IN 
47591. 


ASSISTANT Self-Service. Tool for 
Automatic Gasoline Dispensing. Send 
$1.99 plus 50c P&H to: P.O. Box 960, 
Pontiac, MI 48056. 


larburetors? Drawings 
and Details $10.00. Carbo, Rt. 1, Nites: 
cock, SD 51348. 
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` __ GMaster Charge Visa — 
Order TOLL-FREE by phoni 
Master Charge or VISA REQUIRED! 
(800) 331-1000 Day or Night. 

(918) 664 864-8300 in in Okla. cal call col collect. lect. udi 


(print) 


E 


Zip 


Visa  ExpDate 


And Keep Your Car 
Sparkling Bright! 


. No Water » No Washing 
NO WORK! 
only 
Fantastic long-handled $4.98 


dry cleaner polishes and pro- 
tects your car. No water, soap, sponges or 
hard work, either. Just guide this silicone- 
treated car cleaner over your car. Brings 
back its shiny sparkle in minutes. Made of 
finest treated cotton fibre that picks up 
grime and polishes as it cleans. Silicone 
Protects car's finish, too. 1572" overall, 
with easy-grip handle, so your hands 
need never touch the car. хак wife will 
love it, too! 

Only $4.98 + 80¢ postage & handling, 
2 for $8.98 + $1 post. & ад. Res. of CA, 
CO, FL, IL, NY, PA, VA, VT, WI add ap- 
propriate sales tax. 
POPULAR SCIENCE AUTO MOP 


Dept. 880 Р.О. Box 5115 
New York, NY 10163 
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END BLIND SPOTS 


With Wide-Angle 
Rear View Mirror 


Extra-Wide — 13% x 3” 
Clips on over present mirror 
Now see all the road behind you. Be sure 
you're safe before you change lanes. See 
cars, trucks, vans coming up on either 

side. 

Panoramic safety rear view mirror clips 
right on over your present standard mir- 
ror. It's non-glare and shatter resistant. 
Extra wide sweep of road on both sides 
makes driving safer, easier. 

Only $8.95 each plus $1.00 ea. postage 
and handling. Residents of CA, CO, FL, 
IL, NY, PA, VA, VT, WI add appropriate 
‘sales tax. 

POPULAR SCIENCE SAFETY MIRROR 

Dept. 880 P.O. Box 5115 
New York, N. Y. 10163 


3 AUTO TRAILERS & 
CAMPERS 


R.V KITS — PLANS — PATTERNS 
Campers — Trallers — Fifth Wheels 


ple construction. Save! К-У Kits /Equi) 
ment catalog $1.00. QLEN-L R-V^ 
9152-PS Rosecrans, Bellflower, С, 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


STREAMLINE your bicycle, ultralight 


clear lexan fairing, ZZIP, 458 Thayer 
BonnyDoon, CA 95060. 
5 AVIATION 


ONE-MAN JET HELICOPTER — Ea: 
inexpensive to build! Detailed plan 
drawings —$7.00. HELICOPTER EXPER. 
ENTER'S HANDBOOK $4.00. Both 
——$10.00. Helicraft, Box 3053-A, Re- 
dondo Beach, CA 90277. 


BOOMERANG: мс! 
TURNI Exciting sport. Order Free ci 
log — Amazing designs! BoomerangMan, 
312 Park, Monroe, LA 71201. 


joline 
Powered from $495.00, Information 
$2.00. BW Rotor, Towanda, KS 67144. 


'AIRBOAT propellers and hubs for all 
gines, Literature $1.00. Airboats, Inc., 
S855 Miller Avenue, Fort Worth, TX 


AIRBOAT Gyrocopter Hovercraft Pro- 
pellers, Hubs, Informative Catalog 
$1.00. Aerial’ Propellers, Box 692, 
Greenville, TX 75401. 

Build the 


$45, Info - $5, kits 


Aviation, 11620 SW 131 
FL 33186. 
WERED GLIDERS by Wi 


LARGEST MANUFACTURER Over 900 
deliveries world-wide! Proven, economi- 

flying fun; no license required. 
NEW! ! ! Rally IL with fully aerody- 
namic controls! Brochure $5 Rotec 
Engineering SP8, Box 124, Duncanville, 
TX 75116. 


WEEDHOPPER—ULTIMATE FUN MACHINE! 


No licenses re- 
quired on plane 
or pilot; 40 hour 
construction time; 


complete kit $2695; 
carries 220 Ib up to 50 
mph! Send $5.00 for info-pak to: 
WEEDHOPPER OF UTAH, INC. 
Dept. PSB, Box 2253, Ogden, UT 84404 


CLASSIFIED ADS $5.50 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $22 per line. DISPLAY-CLASSIFIED $300 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for October issue (on Sale September 
15) is July 28. Send orders to Mary C. Ansbro, Classified 


Adv. Mgr., 
York, NY 10017 


Popular Science, 380 Madison Avenue, New 


ROCKET PROPULSION SYSTEM 


Build your own hot даз. genera: 
tor that propels m 

mately 85 feet high at P 
Send $10.98 for info-pack to: 


PROPULSION 
P.O. Box 2624 


AIRCRAFT KITS 


And Detailed Plans 


Fuel-efficient & High-performance 
Aerobatic & Cross-country 


SEND To: 


AIRCRAFT KIT CATALOG 


җи. C © P.O, Bex 19828 * Houston, Tenas 77028 


5A HOVERCRAFT 

ing Hovercraft built 
casily with ordinary tools. Lawnmower 
engine powered. Carries onc man plus. 
Flies over land/snow/water. Complete 
plans and booklet. $8.95. Aero- Projects. 
Box 5118PS, Clinton, Nj 0880: 


ASTRONAUTICS 


ANTI-GRAVITY. No moving parts, 
nets, exotic fuels. Data, Schematic: 
78 pages Bx10 mimeo $10 
ppd. A.E.S., Box 132-A, Eureka Springs. 
AR 12632 


ANTIGRAVITY Propulsion Devise. 
Free Brochure. RDA, Box 873-N, Con- 
cord, NC 2802! 


BUILD your own MODEL ROCKET 
electric launch timer or UFO detection 
alarm. Plans $3.00 each or both for 
$5.00. Glen Rummel, Route 2, Box 283, 
Cameron, TX 76520. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1979 Bargains . . all sizes 
„ . $1.00 handling . . Scott-McCulloch 
parts . . Electra Marine, 610 Merrick 
Road, ‘Lynbrook, NY 11563. 


BOAT KITS—22 Trailerable 
—POWER and SAIL - 16’ - 30’. Molded 
fiberglass hulls and decks come factory 

sembled - you install factory supplied 
interior. Save half factory-built cost. No 
experience required. FREE Catalog. Lu- 
ger, Dept. AC-80, 3800 West Highway 
13, Burnsville, MN 55337. (612) 890- 


models 


ЕЕ 
AVER DORY SKIFFS 
FREE Plan "Gloucester Guli" Rowing Dory With 
Brochure/Photos 50 Plans 15/45 Ft. Dorics, Sharpies 
& Skiffs, Power & Sail Only $3.00. Air Mail 55.00. 
"TEXAS DORY, Box 720, Galveston. TX 77553. 


BOATKITS - PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - Worlds largest Cata- 
logues - 300 - designs - 8'/80' - plywood - fiber- 
glass - steel - POWERBOATS - inboard - out- 
board - jets cruisers - sportfishers - hydroplanes - 
tunabouts - SAILBOATS - Daysailers - Trailer- 
sailers - Multihulls - motorsailers - (KYACK-CA- 
NOES - large selection wood - canvas - fiber- 
glass) BOATBUILDING - materials - hardware - 
fastenings - rigging - sails - plywood - FIBER- 
GLASS p polyester epoxies - foams - cloth - mats 
- C-Flex - special section boatbuilding with wood 
epoxy saturation system - catalogues $2.00 
4 How Т; тоа 9200) адо 
"Fiberglassing o" 
CLARKCRAFT 
16-S З Aqualane Tonawanda NY 14150 


BOAT PLANS — FRAME KITS — PATTERNS — 


10 WELDING, 
SOLDERING 


WELDING ALUMINUM? 
It's Easy With 
The LUMIWELD Process 


For details and order info, send 
SASE Dept HPS, ALUMISMITHS 
Inc. P.O. Box 517 DeLand, FL 32720 
Pop. Sci. March 1980 


11 DO-IT-YOURSELF 


HOW To Write Your Will . . . Save 
Attorney's Fees . . . $5.00, Hox 1515- 
PS, Durant, OK 74701. 


lOFESSIONAL INSTALLERS TIPS 
on how to measure, order, and install 
STORM DOORS AND WINDOWS, in 3 
easy steps, and with only 3 basic tools, 
with no ladders. 32 page booklet, 14 
illustrations. | $4.50. Fullview Alum, 
PO. Box 17780-C, Philadelphia, РА 


REFRIGERATOR REPAIR MANUAL 
written by licensed technican. $17.95. 
Robert McAnally, Box 19931 Memorial 
Park Station, Houston, TX 77024. 


MAKE Apple Juicer from Hoover Spin 
Dryer. Plans $12.50. Juicer, Site 4, Box 
14, Vernon, B.C. V1T 723. 


SOLAR Manufacturers 
$1.00. Technical Reports: Solar Cells: 
Wind Power: Water Power; $2.95 Each. 
APPLIED TECHNOLOGIES, 908 Sher- 
bourne, Dearborn Heights, MI 48127. 

GOLD. How to Prospect — Where to 
Prospect. $6. Goldways, Box 426. On- 
tario, NY 14519. 

BACKYARD ROLLER COASTER plans 


$5.00. Lawsons Company, Box 20594 
Oklahoma City, OK 73156. 


Directory 


GENERATE Electricity with induc 
(washer type) motor. Return роже 
utility reversing electric meter. P 
$3.95, E.P.S. Box 3512, Shawnee 1 


with burn 
cutting, Ruby Reds, Co's complete pli 
books, and parts, Send $4.00 to: Fan 
Dept, PS, Вох 1902, Rochester 


CONVERT Auto to Hydrogen op 
tion! Generate hydrogen fuel. Plans 
Instructions 


Palm J 


CONCRETE Drivewa: 
struction Details, Nine Pag $T 
SEF, P.O. Box 02083, Columbus, 
43202. 


D. Window, Central systems, 
lustrated manual’ $5.00. Waters, 


North Lake Drive, Brunswick, 
31520. 

NEGATIVE ION GENERATOR. S 
Complete з, Parts list, $4.90. 
side Changes. Р.О. Box 18589, Den 


Murals, 
cards mad 5 

$10.00 Postal Money Order Only. E 
R. Harger, Rt, 79, Box 296, Hougt 
Lake, MI ‘48629. 


Box 313, Old В 


Upholstery Aids, 


'OR LESS. 
ER SAVES BIG 585 

Here's How — Details $3.00. Cl 

$111 Edenvale Ct., Friendswood, 


Y MINDED? SAVE $4.00 
MONTH FOREVER on 

water bill, Installs in minutes, no! 
else to buy. Send $2.00 to: Wi 
Saver, P.O, Box 1998, Ft. Myers, 
33902. 


NO NICOTINE. Finest 8 herb b 
customized in minutes with 
tools. l0c.pack. Enjoy prt. 


MORE A 


smoke — Relaxing, Soothes res 
tory, euphorie, legal. Complete det 
$5.00. Steamroller, 8452 Linden A 
Cotati, CA 91928. 


ALCOMOL FUEL L Tested 
ducing, Send $12.50 for Blue pi 
material list, тесі Fed 


ов. 
Regulation ol, Check, М.О. 
Mot, Engineering, 75, Bank St, 


т! 
instructions for over 50 ci 
$3.95. Delnn Publication 


guaranteed. accurate, time, 
$3.98. State Time Zone you live 
SUNDIALS, Р.О. Box 825, Eastn 
GA 31023 

Build your own Ta 


$5.00. R&M, Box 1{ 
NM 88310. 


LET THI Build, 
stall skylights for under $75.00. Pl 
instructions, $2.95. Delfin Publica! 

2450' Montgomery, Cardiff, 


ENERGY HANDBOOK One source 
info, plans, books, and energy ва 
devices. Free solar plan included, 
$4 00 to! FAME, Dept. PS, Box 3) 
Rochester, МН 03867 


CALIFORNIA НОТ TUBS — Build 
$150. Pumps, Filters, Heaters, Eq 
ment at Distributor ‘prices, Сопу 
Blueprints, Instruction Manual, Cai 

$1.50. Tubs, Box 22511A, Robl 
dale, MN 55422. 


m 


Enjoy tree heat & power. Send 
energy Encyclopedia. Complete 
of mta., cost, specifications, 
most alternate sources of energ 
Plus Catalog of Plans available 
dovit-yourselfers. — $4.00 
Service 
jughey St., Nashua, NH 631 


For The Home 


Sickof 
Network TV? 


receiver lets you 
over 75 channels. 
television 


TV satellites 
ро nee led 


{movies from 


und the word. 


We don't just sell information! 
We Manufacture Hardware! 


jur 75-page catalog and Information book 
! the whole story! Inexpensive dishes, 
iigh pro-feeds, computer aiming 
oftware! Specs, Kits and more! Send 
7.95 today! 


24-hour C.O.D. Hotline €. 


[^1 7 BM 


SPACECOAST RESEARCH 
» Box 442, Altamonte Springs, FL 32701 


FANTASTIC 
SCIENCE PLANS 


Stero-Controled Laser Show $ 8.00 
Methane Fuel 400 pages) 15.00 
Hydrogen Generator/ Hydrogen Car. 10.00 
Propane/Gasoline Auto Conversion ... 10.00 
MHD Electrical 10.00 
Low-Cost/On | 700 
Easy-to-Build X-Ray Machine 10.00 
Solid State Laser... 6.00 
Visible-Red He-Ne Laser 6.00 
Solar/Conventional Alcohol Sti 10.00 
Computerized Electronic Robot 10.00 


MONEY-BACK GUARANTEE 
—FREE CATALOG— 


RESEARCH & DEVELOPMENT 
Post Office Box 873 
Concord, North Carolina 28025 


~~ AMAZING ~. 


SCIENTIFIC and ELECTRONIC 
“~~ DEVICES 2 


PHASER shockwave and invisible FORCE 
ELO generators. LASERS for weapons, cut- 
ing, burning, cloud writing, holography and 
pecial effects. NUCLEAR particle accelerators 
Ind detectors. PLASMA, ION, HIGH VOLTAGE 
HIGH FREQUENCY TESLA COILS and LIGHT 
NING generators. TRANSMITTERS and CON: 
TROL devices for security, telephones, intrusion 
ops nature listening, PLUS PLUS INFRA- 


ONICS, ULTRASONICS, ENERGY, CHEMICAL 
ind PERSONAL PROTECTION and SAFETY DE- 
ICES. SEND $1 for catalog of plans, kits and 
completed items to: 
INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. РВ 
Amherst, N. Н. 03031 


= = 
jow Watthour Meters Work А Four Controversial Methods 
"Stop or Slow Them from Load Side Without bypassing 

Jeer, Using Other Power Source or Decreasing Load: 
Where to Buy Excellent Uulity Watthour Meters К 
out $20 each. ONLY 36. 

e IRON GONADS 


[чег ө SUPER CONTROVERSIAL: Age 1 cr Ойт. эр 
Jot Apply to Uulity-Owned Meters. ONLY 38, 


LIBERATE GAS & WATER 


lent ө Gas & Water Meters (Various Types) Пана] 
‘Described. ONLY 38. 1 

TONE DEAF 
ine Burst Generators of All Kinds, Including Encoder 
ee egal RED & BLUE BOXES, Many Others. Com 

ely Deseribed а понти ONLY 96 
KW-HR METERS 

introversa! Book on Watthour, Demand & 
eters ө Why Ошу Meter Error is Usually 10% High 
hy NBS Regarde Ulity Meters us ‘Junk’ Many Sources 


Meter Error Discussed ® Prank, Detailed, Compre. 
sive, Utility- Unbiased Book. ONLY $10 


RIPPLED-OFF 1 


John J. Williams, MSEE. as Seen on CBS “60 MIN. 
ЕЗ" (25-78). EDUCATIONAL PURPOSES ONLY 
REE CATALOG WITH ORDER GL Without Order Д 


Consumertronics Co. ү 
سسا‎ a Di dal a att 00а 


HYDROGEN FUEL 


Now, you can generate your own hydrogen and 
convert your automobile to operate on hydrogen 
fuel. You get electrolyzer and auto conversion 
plans and instructions, plus details on safe 
hydrogen storage and generating, hydrogen 

FREE! Complete package: only $10.00 

RESEARCH & DEVELOPMENT 

Post Office Box 873 
Concord, North Carolina 28025 


Vices, super sensitive directional mikes, 10 
and high powered lasers, micro-mini-voict 
transmitters, ultra sonic devices, super high 
voltage generators, intrusion and sensing de- 
‘ices, scientific personal protection items, | 


nd many other hard to find products. Send 
1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
Box 716 Amherst, NH 03031 


Dept. S1, 


SOLAR POOL & SPA HEATERS 
BUY DIRECT FROM THE MANUFACTURER 
,, AND SAVE! 


“SOLAR COLLECTOR SALES со. 
7766 Auburn Rd. 
Utica, Mi 48087 

Dealer Inquiries invited 


| @-— LASERS UNLIMITED 


‘Campista plans and parts sources 
+ RUBY LASER RAY GUI 


N 
** CO2 LASER FOR BURNING/CUTTING 
BEGINNERS LASER VISIBLE RED and IR 


MULTI COLOR LASERS 
LASER LIGHT SHOWS 
ISTING OF ALL LASER COMPANIES. 


LASERS UNLIMITED 
бу L1, Bax 716, Amberst, N. Н. 03031 


PURE AIR 


ION GENERATOR 


88888888 


DRAIN « IRRIGATE 
CIRCULATE - SPRAY 


Heavy-duty rustproot ball 
bearing pump Stainless 

Shatt. 1 HP 1200GPH 60° high: 

lor 3000 GPH 25 ие 5200 GPH mox 1a" in 
1"out Belt or direct drive. Use ta HP or larger. 
onoy tack guarantes Addf$pstge&bndlng $19.95 
LABAWCO Box 35, Belle Mead, N.J. 08502 


12 HOME CRAFTSMAN 


"GETTING Started in Stained Glass 
50c. Whittemore, Box 2065X, Hanover. 
MA 0233: 


1600 CATALOGS listed and described 
Sources for everything iginabl 
$3.00. MASTERLOG, Box 879 Fairfa 
CA 94930. 


in your own smithy. 

CAST even Iron, in your own 

foundry, Plans & Instructions, $15.00 

each plan. ENGINEERING Assistance 

available on any problem or project. 

Leyzorek, Hollow Road, Skillman, Nj 
В. 


CREATIVE Wooden Toys. 6 patterns 
$3.00, or pamphlet 25c. K&D Toys. 
Box 2097-PS, Mesa, AZ 85204. 


DUO-THREAD bolt cannot vibratc 


loose. Sample/list $1.00. Duo-Thread, 
East 


Dept. PS, 2713 Dodson Drive, 
Point, GA 30344. 


ing Machine table, Wine rack, Outdoor 
planter. $1.00 each and $.75 for each 
additional ‘order. Sunrise Enterprise 

О. Box 58486, Tukwila, WA 9818: 


CLOCK MOVEMENTS AND ACCES- 
SORIES. Free Catalog. American Time. 
Box 456, Belleville, МІ 48111 


CYPRESS WALL CLOCK KIT — 1 
cludes everything to assemble and fi 
ish. Shipped promptly by UPS. Satisfac- 
tion Guaranteed. Send $31.95 to BIOTA 
COMPANY, Dept S, 745 Indian Hills 
Parkway, Marietta, Georgia 30067. 


W's a LAMP that you can build 
exclusively wit 


basic hand 
tools. Ideal for children's 
 bedroom-wiggle pony's 

tall to turn it on and off. Dur- 
able, too-original working 
‘model has lasted 27 years. 
Full plans only $2. 

Send to Marclaire, 

Р.О. Box 81227, 


12A FOR THE HOME 


ROOFING information booklet by pro- 


fessional. Save hundreds when buying 
Or repairing. Send $3.00 to: Ted 
Hamilton, 1514 Roosevelt. National 
City. CA 92050. 


ROTECTION Pat. 
Fire Alarm. Portable, Fits Any роо! 
$13.95/2 for $25. RND, Inc., Dept PS: 
Р.О. Box 1697, Hyattsville, MD 20785 


PREVENT COSTLY WATER DAMAGE _ 
The ingenious new FLOOD ALERT 
warns you instantly of any 
water the way a smoke alarm warns you 
of smoke, The two tiny "sensors" de- 
tect water and give out a piercing 
alarm that continues until you stop it. 
For basements, laundry rooms, attics, 
etc. Operates оп опе 9-volt battery 
(not incl.) Weighs just 4 ounces (witi 
battery). Don't risk another da 
another storm, flood or plumbing calam 
ity. Only $16.95 each + $1.25 cach 
postage & handling. Res. of CA, CO, FL, 
IL, NY, PA, VA, ҮТ, WI add sales tax 
Send check or moncy order to Popular 
cience Flood Alert, Dept. 880, P.O. 
Box 5115, New York, NY 10163. 


13 TOOLS & MACHINERY 


UNIMAT Owners. 10 Standard Thread. 
5 Feeds with Threading — Power Feed 


Attachment. Free Brochure! Carlco, 
51 Grant, Coron: 
BANDSAW BLADES, ipped 


Any size, Free Literature. King 
6541-C Tidewater Drive, Norfolk, 


Ws, 


За 
VA 23509. 


SMALL FOUNDRY Furnace, 


Free Literature. Pyramid 
Dept. M, 3736 South 7th Avenue, Phoe. 
nix, AZ 85041. 


LATMES — Unimat — Maximat — 
Sherline — Machinex, Catalog $1.00. 
op Supplies $1.00. Campbell, 2100 
ma Road, Springfield, ОН 45505. 


CUSTOM Made Plastic, Rubber, Feit, 
Paper, Washers, Gaskets. A.B.C. Tool 
& Die Co. 12 Bridgeport Road F. 
Waterloo, Ontario, Canada N2J 3B8. 


ЕЕ SAWZALL as low as 
SK — Stanley — Ingersoll 
— апа Other Name Brand Tools 
0<, off. Catalog 51.00. Tool 
Warehouse, Box 751. PSARO, Farming- 
dale. NY 117 


14 ENGINES & MOTORS 


ENGINES Air Cooled to 16 H.P. For 
Mowers, Tillers, Riders, Hobby. Tre- 
mendous discounts. Illustrat 
32.00. Refundable first ord. 
Small Engines, Ashland, MO 65010. 


15 HOME REPAIRS, 
REMODELING 


LANDSCAPING with 
Booklet, $4.50. Hawkins, 
Peninsula, OH 44264. 


15A ENERGY SAVING 


COMFORTABLE, warm air near floor 
level, if you have heat on the ceiling. 
Make it yourself: $60.00. Pat. Pend. 
Proven. Portable. Simple. Complete 
plans and instructions. $10.95 ppd. USA. 
Conserv-A-Temp, Box SP1513, Lawton, 
ОК 13502. 


railroad ties. 
3900 Scobie, 


INFILTRATION — Greatest £i 
Waster. Learn about energy Audit 
Home Pressurizing and Leak Tracing: 


Send $1 to: Energy Tracers, Р.О. Box 
306, Bristol, IN 46507. 


SLOW DOWN YOUR ELECTRIC ME- 
TER. It’s perfectly legal. Details $5.00. 
Arnesco, Box 1061-PS, Woodland Hills. 
CA 91365 


LOG SPLITTE 

Cyl. valves, Engin 
Low prices; $1.00 ior catalog. 
Northern Hydraulics, 1289 Vildmark, 
Eagan, MN 55123. 
ILL Electric Car, Engineer 
Drives To Work Free Or House Windmill 
Plans $5.00. Hadley, 2100 3rd Avenue, 
Seattle, WA 98121 


FREE FIREWOOD — Winter's com- 
ing. Guaranteed supplies for obtaining 
abundant free firewood for home heat- 
ing. City, Suburban dwellers alike. Com- 
plete booklet for your area. How, Where, 
Send $3.25 to: Jefferson, P.O. Box 
2754, Warminster, PA 18914. 


$ SAVE MONEY $ 

WATER Saving Devices for your 
home, Save as much as 20% on your 
water bill. Tested and Proven! For prod- 
uct and directions send $5.00 plus 50с 
shipping and handling to: J-V Water 
Services, P.O. Box 1548, Grapevine, TX 


SAVE $$$ on Gas, Oil, Wood, Coal 
heat. Simple to use ument and 
Directions tells when heat is being 
wasted. Send $9.95. Energy Wise, P.O. 
Вох 84, Munsonville, NH 03457. 


IRGROUND HOMES. Complete 
plans $10.00. David Eckman, RD. 1, 
Frew Run, Frewsbur, 


SAVES $888, Time, Energy, makes 

light bulbs last’ 93 times longer. Cuts 

Eon costs 46 e, BROCHURE. 
‘orl 


iwide Gifts, 100 tad SR, Box 


"YOUR CAR WILL RUN ON WOOD, 
Mine does, Complete instructions, plans 
photographs, $9.50. R&R, Box 458, 
Hillsboro, NM 88042. 


$15.00. Energy’ Saving Products, Р. О. 
Box 3922, Ontario, California 91761 


С STRETCH WOOD PILE. Less than 2 
cord heated 1900 sq. ft. Add heat stor- 
ing rock bin, hot water grid to your 
Woodburner. Drawing $3.00 Temp-Eze, 
Box 834A, Bedford, IN 47421 


SOLAR WINDOW FILM 100.00 - 
1,000.00 per week, Buy Direct. Details 
ahd samples $5.00. Solaray, Box 2437. 
Tallahassee, FL 32304. 
Shutter Kits Booklet 
15 Herman, Simsbury. 


$1.00. Energy, 
CT 06070. 


SLOW YOUR ELECTRIC METER 
DOWN LEGALLY - Send 32.00 to: Con- 
sumer Interest, Р.О. Вох 257, Johnson 


City. TN 37601. 

GET LATEST UNDERGROUND 
HOMES INFORMATION! Two new 
hooks. manual, bluoprints, Free color 
brochure! Underground Homes, 700 
Masonic Building, Dept, PS-8C, Ports- 


mouth, ӨЙ 15662. 


WEAN Lead Free GAS HOGS To Reg- 
ular. SAVE .05c GALLON. GAIN MILES. 
Device and instructions $4.00 postpaid. 
No Catalysts. Check, money order. Al- 
low 3 weeks. Coosa-Etowah, Р.О. Box 
1883 iden, AL 35902. 


NEGATIVE ION GENERATORS, Bio- 
magnetism, Life Energies, Music for 
Relaxation, Pyramids, Solar Energy, Un- 
derground ' Housing, FREE _ Catalog. 
A.E.U. 8143, Box 8, Big Bend. St 
Louis, MO 63119. 


REDUCE ELECTRIC 
Details $3.00, SASE, POP, Box 
Greensboro, NC 27407 


EARTH SHELTER DIGEST — A mag- 
azine devoted solely to earth sheltered 
housing. Articles, color photos and 
plans for underground homes. Subscrip- 
tion $15. Sample $3. WEBCO PUBLISH- 
ING, Dept. PS, 479 Fort Road, St. 
Paul, MN 55102. 


LS LEGALLY. 
1418 


3M_SCOTCHTINT® sun Control 
* Cats Met Tase; Glare—H0e, 


Free Info & Samples 


MetroSolas inc. 


Box B.Old Bethpage, NY 11804 


15B ALTERNATE ENERGY 


UNIQUE SKYLIGHTS direct from the 
manufacturer. The natural way to use 
solar energy. Color brochure, prices, and 

lation instructions, Send 
$2, to: Skylights, 11104 Trumt 
dependence, MO 64052. 


AMAZING Forced-Air Wood Heater. 
Supplement Your Furnace or use alone. 
Write: Box 3, Rockton, IL 61072. 


stamped. 


supply can heat your hom: 
and air-condition. Plans $5.00. AES 
Р.О. Box 802, Moses Lak 


ALTERNATIVE ENERGY ALMA! 
Handbook containing design equations, 
meteorological data,  rules-of-thumb, 
wiring diagrams, etc. Send $8.00: Tri- 
Century, Box 258P, LaMesa, СА 92041. 


ENERGY from the Sun and it's free. 
Build your Solar collector for $100.00 
ог less, Send $3.95, Р.О. Box 94, Ar- 
lington, TX 76010 


ENERGY INTEGRATION - Book on Al- 
cohol, Methane, Electricity, & Solar sys- 
tems for homesite energy production. 
$2.00. AIEnSy, Box 200, San Marcos, 
TX 78666. 


TECHNOLOGY Sharing newsletter 
helps beat energy costs. Homemade 
fuels, solar, etc. Details $1.00 Deducti- 
ble. Carson, Department À, P.O. Box 
1701, Grand Prairie, TX 75051. 


LECTRICITY FROM TRASH. Plans, 
Tables, Experiments, using commonly 
found materials, $12.95. Eco-Research, 
Box 424, Jackson, WI 53037. 


“INDUCTION Cogeneration Infopack 
$2.00. Small Hydroelectric Systems 
(Peltech), Custer, WA 98240. 


SOLAR PANEL BLUEPRINTS, ma- 
terial list, DETAILED instructions; Build 
and connect to existing water heater 
for less than $160. $4.95. solar Re- 
search, Box 1191, Ormond Beach, FL 
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сїз — $2.00 
brings sources. State area of interest. 
Concept Exchange, Box 303, Glen Rid- 
die, PA 19037. 


HELPI HELPI HELP! PREVENT 
DOOMED ENERGY INDUSTRY SUP- 
PRESSION OF FREE ENERGY SELF - 
POWERED MAGNETIC MOTOR. RE- 
PORT INCLUDES 12 PAGES PATENT 
DETAILS-DRAWINGS. $10. JIM STOD. 
DEPT. PSC, P.O. BOX 224 
ISDALE, MINNESOTA 55422. 


SOLAR ANSWERS: Toll free numbers 


your questions answered, Free, Books, 
Plans, Grants, Manufacturer, informa- 
tional Sources and More. $5.00 guar- 


апеей. Solar Bank Directory, Р.О. Box 
1198-B Colfax, CA 95713. 


MODIFIED Savonius type windmill, 


Build yourself, Plans $6.50. AJA, Box 
79, West Danby, NY 14896, 


your own MYDRI 
small strems. Plans for propeller tur- 
bine $35.00. Information $2. 
quette's Hydro-Elec., Rt 6, Box 74, 
Grass Valley, CA 95945. 

ALCOHOL FUEL CONNECTION: ETH- 


ENCO More than plans and promises. 
ETHENCO has fermentation and distil- 
lation equipment, enzymes and yeasts. 


ETHENCO NEWSLETTER, $1.00. Owi 
Hill, Limerick, Maine 04048. 
PATENTED solar collectors, | Kits 


$139.00, Information $2.00, refundable, 
1915, Benedictine, Port St. Lucie, FL 


HYDROGEN — Electrolyzer Construc- 
tion Plans $10.00. L. Spicer, Lineville, 
ІА 50147. 


KALWALL'S SOLAR 
HEATING CATALOG 
Full line of solar heating compo- 
nents, including Sun-Lite® glazing 


and tubes. Order all materials trom 
one source. Send $2.00 for catalog. 
Solar Components 
Dept. P, P.O. Box 237 
Manchester, NH 03105 


Solar Energy Is The Solution - Join 
Today - Enjoy Outstanding Multiplying 
Commissions - Zero Work, Just En- 
thusiasm - Total Charter Membership 
Fee $19.95 for Certificate, Pin and 
Promotion Kit - Help Us Make It Hap- 
pen - Money Back If Not Delighted. 
Dept. P-1, Box 9023 
Schenectady, NY 12309 


А magazine with practical info on 


Milaca, MN 56353 


-monthly sub $15/yr Sample $1 


GASAHOL STILL 
Build this 20 gal 
still for $58.00. 
Buy all parts at 
local hardware 
store. Need only 7 
hand tools. Takes 


let with recipe for fuel. How to obtain simple 
permit. Electric Powered, Simply plug it in. 
GASAHOL STILL 
Box 983, Lindseyville KY, 42257 
Master Charge & Visa Accepted 
‘Send Number & Expiration Date 


ENERGY BOOKS 
AT LAST! All significant books on SOLAR 
energy AVAILABLE BY MAIL. Also WOOD 
heating, WIND & WATER power, METH- 
ANE and more. Send for 3rd edition catalog 
with book descriptions and conversion 
tables. US $1.00 REFUNDABLE. ENERGY 


BOOKSTORES. Dept, P 1492 
Hawk Dr., Palmdale, CA 


2000 WATT WOODBURNING 
STEAM TURBINE 


‘Build this compact RADIAL TURBINE with simple 
parts & tools, Delivers up to 2000 WATTS of gener- 
ated electricity! Ideal for homes, farms, cottages! Sim- 
ple, Economical Constructiont 
COMPLETE PLANS in- 
cluding boler & charge 

circuit details: $7.95. 


16 PLANS, BLUEPRINTS 


GAMETABLE Seats 
$3.00. Plans & Patterns, 
айзуШе, MD 20781. 


CATALOG OF ELECTRONIC DESIGNS. 
Accessories for CB, Ham Radio, Stereo, 
and PA systems, Telephone and more 
Catalog and CONSTRUCTION GUIDE 
$1.00. Peter-Schmitt Enterprises, Dept 
SP, Box 07071, Milwaukee, WI 53207. 


17 BURGLAR/FIRE ALARMS 


ANNOUNCING! "Anti-Burglar Inven- 
Чоп” reliable, cheap and no fuss. Kit 
52 (Limited). Reliable, Box 341-P, In- 
#lewood, CA 90306. 


Eight. Pl 
Box 32, Hy- 


B 


VOLCANIC Ash Mount St. Helens, 
$2.00. Sheneman, P.O. Box 4631, Boise, 
ID 83704. 

VOLCANIC SOUVENIRS of Mount St. 
Helens’ Historic Eruption in May 1980. 
Authentic Ash in attractive desk dis- 
play. Send $4.95 to: Volcano Souvenirs, 
1798 SW 184th St, Beaverton, OR 
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MINERALS & 
PRECIOUS STONES 
VOLCANIC Ash Sample. Packaged. 


$1.00 to: P.O. Box 787, Spokane, WA 
99210. 


Send $2.00 Cash. P.O. Box 204, Moses 
Lake, WA 9883' 

MOUNT ST. HELENS. Volcanic Ash. 
For your personal sample Send $5.00 
t Р.О. Box 43, Selah, WA 


25 FORMULAS, PLANS 


20,000 MONEYMAKING FORMULAS! 
CATALOG - $2.00 - REFUNDABLE! 
GWA6, Box 193, Brookfield, WI 53005. 
HENLEY'S 
20th Century Book of 
10,000 Recipes, For 
mulas & Processes 
(Latest Edition] 
Here is a wealth of prac 
curate and clear 


jook, you too will 
imost everything 


px d E 
ЫШЫ РИШ 


EMBASSY SALES Dept. PS-43 
Box 67, East Elmhurst, N.Y. 11369 


Your 
Programmable Calculator 
Is a powerful computor. Step by step 


instructions and ready to run programs. 
Differentiation, Maxima. 


students. engineers. s. Е 
before published. 524.50, M.Bosch, PSM, 
Box 2513. Inuvik. NWT. ХОЕ ОТО. 


26 SCIENCE & CHEMISTRY 


EVERYTHING For Chemistry Experi- 
menters! Catalogue $1.00. Starr Scien- 
tific, Manitowoc, WI 54220. 


HOME - Office Mini Alarm. Easy 
Installation, $29.95. Brochures $1.00. 
BSP. P.O. Box 6163, Jackson, MS 
39208. 

EVERY HOME IS A TARGET FOR CRIME. 

SELL PROTECTION FOR $3.00! 


ELECTRONIC 


EMT 
RM SYSTEM 


WE'LL SEND YOU 
1,000 STICKERS. 
FÜR $35. —AND 
ONE FREE ALARM 


avail, Write now 
RIDGEWOOD HOUSE 
Р.0. Box 5, Dept. PS0-2, Ridgewood, NY 11385 


21 HOBBIES/COLLECTIONS 


COLLECT Military Medals. List 50c. 
Vernon. Box 387PS, Baldwin, NY 11510. 

“GENUINE MOUNT ST. HELENS Vol- 
cano Ash with FULL COLOR picture of 
eruption. $2.00. Dennis Daly, 
Conestoga Dr. 186, 


LUGGAGE Labels. Defunct Railroads, 
Airlines, 
thews, 


Hotels. Samples $2.00. Mat- 
16780 Hymus Blvd. Kirkland, 
HOH 312 


VOLCANIC Ash, Souvenir vial of ash 
direct from Washington's Mount St. 
Helens. Dated and Certified. $3.00. 
Homestead, Р.О. Box 618, Madras, OR 


ECONOMICALLY Priced—Apparatus, 
Chemicals, Discount Catalogue-$1.00. 
Hagenow Laboratories, Manitowoc, Wi 


CHEMICALS apparatus, project books, 
wide selection. Catalog $1.00. Send to: 
Pioneer Indus! 14A Hüghey Street, 
Nashua, NH 0301 


PENNY FORMULAS, 1,000. Easily 
Prepared Product Formulas. Send 
$10.00 to: Nile, Box 3520, Nashua, 
NH 03061 


NEGATIVE ION GENERATORS. (Fas: 
cinating details - $1.00.) Golden Enter- 
prises, Box 1282-PS, Glendale, AZ 


NEW 200-page 1980 catalog listing 
thousands of chemicals, glassware and 
lab equipment. Send $2.00 to: Merrell 
Scientific, 1665 Buffalo Road, Roches- 
ter, NY 14624. 


CHEMICAL Apparatus, Lowest prices. 
Catalog one dollar Avatar, P.O. Box 
213, St. Charles, MO 63301. 


29 LOG CABIN & 
HOME BUILDING 
CABINS For Sale: 11 “Tourist Court 


cabins in excellent condition. 11 x 1) 
Can move to your site for huntir 
ge. $2,000 eac 
„ MA 01983. (617 


881-6544. 


AFFORDABLE Housing in Energy E 
ficient Premantent Pre-Cut Log Home 
1980 Color Catalog $5.00. Heritage Lt 
Homes, Dept. PS, Box 610, Gatlinbur 
TN 37138. Dealership Kit $8.00. 


NEW PATENTED GEODESIC DON 


KITS. 17’ - 33' Diameter, Plan Bo 
$7.00. S.K.L, Box 226, Wayzata, M 
55391. (612) 473-5183. 


VOLKHAUS Geodesic Dome Hon 
1200 sq. ft., 3 Bedroom, energy savir 
design. Introductory half size samp 
construction plan set $12.50. L. 
Kaatz, Architect, Р.О. Box 7248, Tyle 
TX 75711, VISA-MC Accepted, 


31 NURSERY STOCK 


GROW GINSENG! $50 pound. Ha 
seeds, roots. Goldenseal. Informatio 
Collins, Viola, IA 5235! 


31A GARDENING 


GUARANTEED! Bigger, faster grov 
ing, better tasting vegetables уе 
'round with my solar powered mi 
greenhouses. No artificial light or her 
100 % làr powered. Works уе 
tling facts, FREE brochur 
GUARD "М GRO Dept. PS-8, St. Jame 
NY 11780. 


32 REAL ESTATE 


OWN CANADIAN LAND FROM $i 
ACRE. Choice properties across Ca 
ada. Low monthly payment: 

hunting, fishing and investm 


Toronto, Canada ММ ЗАВ, 


CALIFORNIA. Acreage, Lots 
down, $30 monthly. 11546 
North Hollywood 91605. 


BIG... NEW... FREE... FAI 
CATALOG!” Over 2.700 Top’ “valu 
to Coast! UNITED FARM AGENC 
ATth, Ki City, № 


FREE Houses! Yes free, Your realt 
won't tell you how, but I will. $5. 


D. Spitler, Box 623, Killbuck, С 
4463 


HOW TO SELL YOUR OWN HOME 
SAVE MONEY! $2.95, SS&A, Box 1d 
Belmont, CA 94002 


NEW! FREE! Big Fall-Holiday Cat 
log! Over 5,400 country | properti 
described, pictured! Land, Farm 
Homes, Businesses, Recreation, Retir 
ment buys! Selected best thrüout t 
V.S. Over 700 offices, 49 states d 
Across America! Yours FREE 
World's Largest! STROUT. REALT 
Inc. 7 S. Dearborn, Dept. 5810, Chid 
ко, IL 60603. 


GOVERNMENT LANDS - from $7.! 
Acre! "Buyer's Guide" , . plus natio 
Wide listings = 32.00. Surplus Lant 
Box 19107-FH, Washington, DC 2003 


34 CAMPING 
EQUIPMENT & TENTS 
FREE Catalog, Everything for Cam 


ing. Campmor, Box 407P, Bogota, | 
01603. 


35 AQUARIUM SUPPLIES 


WHOLESALE AQUARIUM EQUI 
MENT AND PET SUPPLIES. Catal 
$1.00 refundable, Aquarium Suppli 


Unlimited, P.O. Box 160921, 
FL 33116. 


Miar 


FIVE LASER PLANS - $8.00 


$2.00, 
SOLASER, (PS80), Clare- 


mont, СА 91711. 


Box 1015, 


CHEMICALS, Glassware, Kits, Catalog 
$1.00. K/N Chemical Co., Box 748, San 
Bernadino, CA 92402. 


27 PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
Some, Solars. Eor, едай: пыс, 
coating, fiberglassing: lab- 
oratori 

designs wi 
able. Ilustrated Catalog $1.00. Casto- 
lite, Dept. 80J/PS, Box 391, Wood- 
stock, IL 60098. 


LIVE SEA HORSES 53% 


Kit includes 4 adults & up to 30 ponies 
from pregnant male, marine salt, food, live 
plant, live snail & instructions 

‘Above kit with Custom Aquarium, sea horse trec, 
Seashells, coral, silica sand + 2 ghost shrimp $7. 
Large Deluxe Aquarium with all custom kit 
cessones & 10 adult sea horses (2 preg. males- 
Up 10 6U sea horses) $12.98. Аил vent pud. 
Live delivery guaranteed. via air mal 
Sea Horses Inc., Dept. PS 80, Box 1477, Coral Gables, А. 3913 


36 HOUSEHOLD PETS 


FLEAS - Rid your Pet of Fle: 
pletely, Safely. No Powders, Collars, 
Baths, Takes 20 minutes. Details $3.¢ 
Petcare, Ridgeville, Ontario, Cans 
LOS 1M0. 


BIRDS & ANIMALS 


FREE COLOR GAMEBIRD CATALOG. 
& Profit, Gifts for your sports- 
. Source for incubators, brooders, 


EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature, Raise Fishworms, 
Red wigglers — 1000 

.95, 5000 — $32.50. Postpaid with 
е book on How and Where to Sell. 
rter Farm — 12, Plains, GA 31780. 


HUNTING & FISHING 
INFORMATION 


CALL WILD ANIMALS! Deer, Crow, 
uirrel, Goose, Duck, Turkey, Fox, 
dator, B-Trk or cassette $5.50 ea. 
Box 245, Haw 


k's Game Calls, 
ver, NC 27258. 


FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands War sur- 
в optical bargains, Lenses, Prisms, 
lescopes, Binoculars, еіс.’ Jaegers, 
1G Merrick Road, ' Lynbrook, NY 
563. 

iUB-MINIATURE 6x15 BINOCULAR: 
7 or, About size cigarette pack. 


mplete Focusing, Carrying E 
ARANTEE included, $69.95. Pepi 
terprises, 256F South Robertson, 


verly Hills, CA 90211, 


GOV'T. SURPLUS 


SURPLUS JEEPS - $19.30] - CARS 
DIRECTORY 
WHERE TO BUY! YOUR 

EA! $2 GUARANTEED - “SURPLU: 
X 99249-A8, SAN FRANCISCO, CAL- 


'GOVERNMENT SURPLUS Directory. 
y 500,000 items (including Jeeps) 
. low as 2c on dollar . . . direct from 
Hu $2.00 (guaranteed). DIS- 


SAL, Box 19107-FH, WASHINGTON, 
20036. 


= $18.88. 675,000 Items! 

y In Your ‘Area! How! Whe 
oneyback GUARANTEED 1980 Gov- 
ry" includ- 
O1l/G-Gas 
$2.00. GSURPLUS, Box 


“Syracuse, NY 13220. ' _ 
JEEPS $52.40, Airplanes $75.01, 
ats direct from Government Directory 
Catalog $1.00. (Refundable). Mid- 
st Surplus, Box 401-PS, Dayton, OH 


IAL USA DIRECTORY! Jeeps 
7.22! 400,000 Listings! Your Immedi. 


Area! ÜNEQUALLED! 52.00 (IN- 
UDES G-LANDS, G-LOTTEI IN- 
IUIDESI) US/Great Lakes Federal 


pository B-807SC, Marshfield, WI 
449. (COPYRIGHT 1980) 


1980 SURPLUS Army, 
ge illustrated catalog. Send $1.00. 
livel, 3037 North Clark, Dept. M8, Chi- 
о, IL 60657. 


PROFITABLE 
OCCUPATIONS 


supplies, full in- 
016 Canton, Dallas, 


SURPRISE Everybody, Become No- 
ту Public now. We guide you, free. We 

notary needs. Raise your image, job 
iue, income. Assistance nationwide 
rochure: Gulf, 234 Club-B, San An- 
mio, TX 78201. 


MECHANICALLY INCLINED INDIVIDUAL: 


ble electronic devices in your home. 

ledge or experience not necessary. Get 

ted in spare time, Above average 
possible. Sales һа 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33565 


JOGGER'S Journal: Record Book for 
|е Jogger - $5.00. Leduc, 104 A South, 
ille, Que. J2K 2; 


‘CRIME By Computer. $6.95 Postpaid. 
0 Pages. Quimtronix, Box 548-PS, 
attie, WA 98111. 


File — Don't Pile 


POPULAR SCIENCE is no ordi- 
nary monthly magazine; it's one 
that you'll find yourself referring 
back to time and time again. To 


help you keep your issues clean 
and organized, you need these 
handsome, sturdy, custom-made 
library cases or binders. Rich blue 
simulated leather with the 
POPULAR SCIENCE logo em- 
bossed in gold leaf. Each case or 
binder holds a year's issues in 
perfect order. 

CASES: $4.95 each, 3 for $14, 6 
for 24, ppd. USA only. 
BINDERS: $6.50 each, 3 for 
$18.75, 6 for $36, ppd. USA only. 
Outside U.S. add $1 per unit [4 
postage & handling. Send check 
ог money order to: 


JESSE JONES BOX CORP. 


Dept. PS-2, P.O. Box 5120 
Philadelphia, PA 19141 


49 JOKES & NOVELTIES 


FREE— World's Leading Novelty 
Catalog. 1600 Jokes, Tricks, Science, 
Sports, Hobbies, Johnson-Smith, C-11, 
Mt. Clemens, MI 48043. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 
FREE! $2.00 trick, huge catalog, all 


50c. Abracadabra-SP, Scotch Plains, NJ 
07076 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164—52nd Street, San 
Diego, CA 92105. 

50 DIFFERENT Old U.S. between 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfield, OH 44907. 
^ FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 94123. 

FREE Worldwide packet. Fenny ap- 
provals. Froelich, Box 412-B, Morton 


Grove, IL 60053: 


UNITED NATIONS 3 Complete Mint 
25e, 


Approvals, РОВ 
ke Pl 


wow! 110 All Different Germany 
10c. Commemoratives, Airmails, High 
Values, Big Catalog, bargain lists. Also, 
fine stamps from our approval service 


buy any or none, return promptly 
please. Jamestown Stamp, Dept. 
ASOPS, Jamestown, NY 1470. 

TOPS! 100 Popular Poland Stamps 


(all Different) Only 25c. 
PS2. Camden, NY 13316. | 

16 DIFFERENT U.S. Airmall stamps 
worth over $1.00. Only 10c. (Adults 
Only.) Limit One Set. Wonderful lists 
included. Littleton Stamps, AH-2, Lit- 
tleton, NH 0356 

FREE! 55 Different, Including Tri- 
angles. Space, Others! Request ap- 
provals. Baird, PS 57, Box 8128, Port- 
land, OR 97207. 

25 COLORFU 
Approvals. Global. 
Olympia. WA 98507. 

100 DIFFERENT U.S. 25с, approvals. 


Mystic, Dept. 


ench Colonies - 10c. 
Box  7429-PSF, 


Bradley, Box 425S, Midlothian, VA 

23113. 

54 RADIO, TELEVISION 
36c TUBES. Radio & TV! Free Color 


Catalog. Cornell, 4217S University, San 
Diego, CA 9210 

POLICE Scanners, Crystals. Radar De- 
tectors. HPR, Box 19224, Denver, CO 
80219. 

FREE Educational Electronics Ci 
log. Edukits Workshop, Department 
803-A, Hewlett, NY 11557. 


54A CB RADIO 


INCREASE CB RANGE — Legally! 
Free "Information. “SKIPPER”, Box 
130-C8, Paradise, CA 95969. 


55 ELECTRONICS, 
STEREO, HI-FI 


IC ART - Integrated Circuits, You 
use them daily in car, TV, watch, etc. 
Now see them. 3in wafer contains hun- 
dreds of IC's. Examine, learn about elec- 
tronics revolution of the century! $5.98 
IC Art, 16177 Skyline Blvd, Los 
Gatos, CA 95030, Visa, Mastercharge: 
CA residents add 612 %' tax. 


56 RECORDS, TAPES, etc. 


OLD Radio Programs On Cassettes. 
Free Catalog. Nostalgic, Box 16365-P. 
St. Louis, MO 63125. 


Huge cata- 
and books. 
$2.50. Hank Lee's Magic Factory, Dept. 
PS8, 24 Lincoln Street, Boston, МА 


02111 
AGIC MAGAZINE 


LEGERDEMAIN 


PROFESSIONAL Magic! 
log, over 1,000 tricks 


51 COINS & CURRENCY 


TEN Foreign Coins from Iceland, Is- 
rael, Pakistan, Algeria, etc. Only 10c. 
(Adults Only.) Wonderful price list in- 
cluded. Littleton Coins, MB-2, Littleton, 
NH 0356. 

3 OLD Liberty Head Nickels Only 
$1.00, Issued before 1913, Limit 1 Set. 
(Adults Only.) Plus price lists. Littleton 
Coins, HL-2, Littleton, NH 03561. 


52 STAMP COLLECTING 


‘OLD U.S, Stamps on approval. Ches- 
ter, Box 15414-R, Philadelphia, PA 
19149. 

WORLDWIDE COLLECTION - 
different stamps - only 10c with fan- 
tastic worldwide approvals. Nazlo, Box 
423-OE, Audubon, PA 19407. 


100 


“FACTS on Hair Loss," $10.00. Trico 
search, Box 6181, Saginaw, MI 


HYDROGEN FORUM — Keep in- 


500 DIFFERENT Worldwide Stamps 


for $1.00. Approvals included. R.G. 
Sales, Dept, S., Box 1065, Jamaica, NY 
431. 


rmed about new developments in hy- 
Океп fuel applications: Home heating, 
tomobiles, aircraft propulsion, cata- 
ic burners, etc. Subscribe now 

jur September issue, 
6.00/ issue. Vortex 
05-1225 Cardero Street, Vancouver, 

. Canada, V6G 2H8. 


50 YEARS Old, fifteen different United 
States, over fifty years old 25с with ap- 
provals. Jaxon, Box C11, New Rochelle, 
NY 10804. 

FREE Mint Project Mercury and 220 
United States and Foreign Stamps, Ap- 
provals. Stamps Pops, Box 1427, Bell- 
flower, CA 90706. 


RECORDS - 
73%; all labels; no purchase obliga- 
tions: newsletter; discount dividend 
certificates: 100% guarantees. Free 
details, Discount Music Club, Main 
Street, Dept. 4-0880, New Rochelle, 
NY 16801. 

57 MUSICAL INSTRUMENTS 


DULCIMERS Kits From $29.00. Bro- 
chure, Here li 


29 Southeast Main, 


Mandolin 
Books, 


GUITAR, 
Making Materials. 
Piano Tuning Kits. Catalog 50c. Inter- 


Banjo, Violin, 


Accessories, 


national Luthiers Supply, Box 15444, 
Tulsa, OK 7411 Y 
INTERNATIONAL Catalog valuable to 


makers, repairers of stringed instru- 
ments. Imported woods, parts, accesso- 
ries, kits. Fine German-made violins, 
olas, cellos, basses and bows. Send 25c 
for catalog. 10% Credit certificate will 
be enclosed. International Violin Coi 
pany, Ltd. Dept. FJ, 4026 W. Belve- 
dere 'Ave., Baltimore, MD 21218. 


зум ACCORDIONS 


40 Models! Famous Makes! 
SAVE! Direct from Import 
of Models for students, t 
ers, professionals. Standard 
or Electronic. Terms. Trades 
welcome. Home Trial. Hohner 
Button models too. FREE 
catalog and Importer prices. 
ON CORPORATION 
Belmont Avenue, Chicago, Ill. 60641 


5535 (PX) 


58 | SONG WRITERS 


POEMS - SONGS WANTED. Free Pub- 
lishing/Promotions, Broadway Music, 
Box 7438-PS, Sarasota, FL 33578. 

POEMS set to music, Nashville Music 
Productions, Box 40001-PS, Nashville, 
TN 37204. 


SONGWRITERS Special Report! Suc- 
cessful Guidelines. 55.00. Waltner, 
14702PS Canterbury, Tustin, CA 92680: 


59 IMPORT-EXPORT 


2500 “FAST Selling” Products. Free 
Brochures! Ballco, Box 91309-Х8, 
Cleveland, OH 44101. 


60 BUSINESS 
OPPORTUNITIES 


IG Profits In Becoming supplier to 
major industry through electroplating 
small parts and metalizing non-metal- 
lies. Write for free particulars: Mason, 
Room MC-3-JH, 1512 Jarvis, Chicago, 
IL 60626. 

SYNTHETIC OIL DEALERS Needed. 
Exciting Products & | Opportunities 
Make More Spare Time Than in Present 
Business or Job. Call: 800-835-3342. 

REPAIR HYDRAULIC JACKS—Free 
details. Hydraulic Parts Supply, Dept. S, 
Box 4157. Brownsville, TX 78520, 

MAKE $100 DAILY WHOLESALINGI 

SPECTACULAR home business. 2500 
products below wholesale. FREE 
Tams! Richway, Box 1729PS, Sonori 
ЖЕНШ EE uen 

$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25c 
(Refundable), Woodwins, Bridgewater, 
МА 02324. 

ABANDONED INDUSTRIAL SILVER— 
take it! Details: Silver, Box 548, Wood- 
ville, TX 7597! 

VENDING Machine, No selling, Routes 
earn amazing profits. Big Catalogue 
Free. Parkway Corporation, 1930PSB 
Greenspring Drive, Timonium, Maryland 
21093. 

LEARN Sewing Machine Repairing. 
Men, Women, Lucrative profits, Gresslin 
Correspondence School, Box 927, Spen- 
cer, ІА 51301. 

` FREE Mailorder Dropship Busini 
Journal! Майега World, Box 1355-Р, 

LLY inclined individu: 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment. 92-P 


write: Busines: 


s, 
Brighton 11th, Brooklyn, NY 11235.- 


American Tuning School, 
n Hill, CA '95037. 
PHOTOSTAMP Agen’ 
Big Money from Home Mailorder, Free 
Samples & Information: Postermatic- 
CEP East Providence, RI 02914, — 
NEW Luxury Car Without Cost! Free 
Сойех В. Box 6073, Toledo, 
Он 43614. 1410) Ө... 
BELTS And Buckle Complete Line 
Fast Sellers, including Westerns, Truck- 
ers, Motorcycles, Wildlife, ete. Big Prof- 
its. Complete dealer set up, Free Cata- 
log. Anchor, Box 3958-BPS, North 
Providence; Моло — 
GET RICHI Secret law smashes debts 
—Brings cash and credit, Details free! 
Wealthkit, Box 350-8, Billings, NY 
12510. 

MILLIONS in Mail! Free Secret 
Transworld-11, Вох 6226, Toledo, О! 
ASIA E 

WIN at Dice! 582 to 1 odds your 
vor! Free Proof, Baker, Box 196B, 
жом NY DUE. rc 

UMPER Sticker Printing Device, 
Simple, Portable. Free details. 
Bumper, POB 22791 (LLC), Tampa, FL 
33622. 

FREE Inflation-Beater Book 


2042 


Unique, Proven Enterprises.” Fabulous 
Hay- 


“Little’ Knowns." Work Ноте! 
Ш Carlsbad, СА 9200 
“SELLING KNAPP SHOES IS 
Highest cash commissions immediately, 
Enjoy a steady income with satisfied 
repeat customers. Your own hours, No 
investment. Free sales kit, Knapp Shoes. 
K-611 Knapp Centre, Brockton, 
02401. 

MAKE $2,000.00 Monthly Spare 
Time. Unique proven enterprise. No 
selling. No capital to start. Free bro- 

builder, Box 1132-PK, In- 
IN 46225. 

MAILORDER $1,000.00 Possible 
Monthly Selling Information. Free De- 
tails: AR Enterprises, Box 92-АС, 
Bronx, NY 10465. 

PIANO Tuning learned qulek; 
home! Free information, Empire School, 
Box 450327. Miami 33145. 

FIGHT INFLATION Work from home. 
FREE Details. RPS Enterprises, P.O. 
Box 504, Sterling, IL 61081. 

MAILORDER Opportunity. Start prof- 
itable home business without experience 
or capital. Information free. Mail Order 
Associates, Dept. 634, Montvale, NJ 
0164. 

MAKE More Money by mail. 
Box 846, Nashua, NH 03061. 
— HORSES TROI OGS: $200) 00 
Daily! Don't think so? Details: Eastern, 
Box 214-P, Watertown, MA 02172. " 

MAKE MONEY in 24 hours! Complete 
silver recovery manual Only $9.95. 
MIKEL, 4918 W, Dahlia, Phoenix, AZ 

53047 


НАСО, 


VINYL'S Where the money is! Pro 
fessionally repair, refinish, recolor fur 
niture, Quick, easy 


restaurants, 
earning after a few days practice. Sen 
sational details Frec. VIP. 2036 Mont 
icago 60618 
RTS, Rubber stamps, Gold Koil 
Stamping, Bumper Stickers. Plastic Eni 
bedding. Make and sell your own. Free 
Catalog. Magic, Р.О. Box 24153!LLC 
Tampa, FL 33623 

HUGE PROFITS at home with Tropi 


cal Seed Business. Write: Robinson As- 
sociates, Box 5020, Pittsburgh. ГА 
15206. 

MEN—Women Professional service 
business. $50 hr. average gross in- 
come. We show you how. Detailed in- 
formation: $2.00 Charmar Publishing. 


Box 2105, Bloomington, Indiana 47402 


REE FACTS! "How To Make $100,- 
000 On Less Than $20 per week using 
your own saving Account" with your 
Order of "How To Beat the Bank At 
Their Own Game." Methods Revealed Ву 
Attorney, Send $6.95: DSC Enterprise, 
Dept. PS-2, FO, Box 15242, Honolulu, 


96815. 

R MAKE — $2,000.00 
MONTHLY SELLING INFORMATION! 
Free details, UCI, 2385 Roscomare, 157 
Los Angeles, CA 90024, 


NEED DEALERS to handle incredible 
demand: 110 dealerships now available 
for Pedalpower Electric Bikes, Sales up 
600%, Only $995, For initial equip- 
ment, Start selling immediately, Call 
now: 800-257-7953. 


“EASY moneymaking from Proven- 
Weight Control Kits. $2 deductible fron 
mailorder, Box 35676, Vancouver. Can 
ada V6M 2BO 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightnini seller. Ex 
ceptional margin, samples Tor trial. | 
Northwest Electric, Ave, 2141, Mitchell 
SD 57301 | 
EARN BIG FEES 
EASY - Fascinating Opportunity. lx 
come Money Broker, Own hours, Nû ex 
perience. Proven success formula. Frew | 
Report: DFC, Dept. 11-P-8. 1145 Res- | 
ervoir Avenue, Cranston, Iti 02920 

IMPORT-EXPORT opportunity, prot 
itable world-wide, mall order business 
from home, without capital, We ship 
plan for no risk examination, Experience 
unnecessary, Free Report. WMellinyer 
Dept. C2698, Woodland Hills, CA 91367 

ТАКЕ Catalog Orders. We dropship 
2500 Best-selling specialty products. 
Lowest below-wholesale prices, Imme 
diate delivery. Spectacular home busi- 
ness opportunity. Free Book. SMC, 6061 
De Soto Ave, Dept, 28-92, Woodland 
Hills. CA 01365, 


8 WEEKLY: Home mailing pro- 
gram, Free supplies, postage, $20 bonus: 
V-J, 223 Franklin, 801 HOR, Chicago, 
1L 60606, 


be a TAX CONSULTANT 


Income unlimited in full ог part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service. No bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. N. 
Vet Approved. National Tax 
. Monsey, IMM, N.Y. 10952 


ми Message in 
ter FREE DETAILS. 
BUMPER—PRESS 

0. Bex 22791 (LL) 

Tampa, Fla. 33822 


ELECTRONIC 
SSEMBLY BUSINESS 


Start home, spare time, Investment, knowledge or 
experience unnecessary. BIG DEMAND 55er bling | 
electronic devices. Sales handled by 
professionals. Unusual business opportunity. 
FREE: Complete iitustrated literatura. 
BARTA, Box 2185н em 
Walnut Creek, Calif. 94597 


61 MONEYMAKING 


OPPORTUNITIES 


GOLD PLATING can be recovered 
chemically for less than $60 per ounce 
This simple process, now used in in- 
dustry, utilizes common chemicals and 
cookware. Complete step-by-step 
structions, plus list of suppliers, $9.9 
The Dotson Co., P.O. 

Он 45409. 


BIG MONEY! Interested? Free Dis- 
closure. Febre-M, Box 6073. Toledo, OH 


43014. (419: 865-5657 


LET Your Mailman Be Your Banker! 
No selling. Start at home in your spare 
time. Free Details. Write: Tony, Room 

C-3-JH. 1512 Jarvis. Chicago. IL 


z names! Write 
104-P Third. Salem, MO 655360. 


Day 
LEARN The Sccrets of Repairing Junk 


Batteries. "Fabulous Profits", small in- 
vestment. Apex Engineering, 3434 Bolsa 
Road. Atascadero. CA 93132. 


NEW Discovery in Battery Recondi- 
tioning Means "Big Profits Fast." Elec- 
toan, 7415 Gable Drive, Little Rock. AR 


MAILORDER SUCCESS! Interested? 
Free Expose. TWP-M, Box 6226. Toledo. 
OH 43614 


DETAILED FACTS on how I started 
acquiring INCOME PROPERTY send 
$15.00 to: Facts, PO Box 723, Muske- 
Kon, MI 49443. 

SELL CEMETERY PROPERTY, WHO 
MEI Mini course, $7.95. Autumn Mı 


keting Co. Р.О. Box 1015, Corvallis, 
OR 913: 

SOCKS  — Manufacturer needs 
Distribution. Variety Sample Kit $2.00. 
Stroud. Rt. 3, Box 443, Vale, NC 
28168. = 

NEW! COMPUTER-BASED INCOME 


BUILDING plan. Guarantecd or your 
money back. Fee $25. Achievement, 
Box 19265. Minneapolis, MN 55419. 


NEED E MONEY? Examine over 
1,000 ways to earn it full time 
time, part time on weekeni 
issues of Opportunity Magazine Free! 
Write: Opportunity. Dept. 570, 6 N 
Michigan. Chicago 60602 


IG! Profits Weekly. Selling Infor- 
mation By Mail. Free Details. Godwin. 
Box 15083-B. Fort Worth. X 76119 


MAKE MONEY суеп in times like 
these, Let me tell you how, Send $3.00 
(Refündable:. DS&S, Р.О. Box 1508 


Lutz, FL 33519. 

MONEY while vou sleep! Steps-to- 
success. "One Life-Changing Nheet or 
Parchment.” S1. Magna. Box 
New Milford. CT 06776. 

ERASE DEBTS with little-known law 
CREATE wealth! FREE report, Blue 
prints. ҳк. Вох 100. La Grangeville 
NY 12540. 

SAVE Money Five Ways — Free De 
tails. Paul Stephen Associates. Box 115. 
New Britain, CT 06050. 


MAKE TOP MONEY IN 
STAINED GLASS. 


seg ty suctess FREE NFO 
аку CAREERS LTD, Puh Dept 
З Р Main St. Round Lake Fark 


EMPLOYMENT 
INFORMATION 


JOBS OVERSEAS (including Alaska 
Free Details. Global Employment, Box 
ROS-PS, Nation: y, CA 92050. 

AUSTRALIA — New Zealand! Big 
рау! 75,000 jobs. Free transportation. 
Employer listings $2.00. Plus informa- 
Чоп 68 countries. Austco. Box 4116-Е. 
Hayward, CA 94: 


NATIONWIDE positions. Earn $800.00 


cco 


62 


Weekly! Det $2.00. Hayden. Вох 
2261, Elberon. NJ 07740. 
‚ OVERSEAS . . . 515,000-550.000 + 


Free Information: Box 


29217-FH, Indianapolis, IN 46229. 


62A HELP WANTED 


PARTTIME piece work, Webster, 
America’s foremost dictionary company 
needs home workers to update local 
mailing lists. АП ages, experience un- 
necessary. Send name, address. phonc 
number to Webster, 175 Fifth Av 

E 1101-CN-11. York 


Employment. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Rescarch Specialists. 60-15 Woodside 
Avenue, Woodside, NY 11377 


66 AGENTS WANTED 


MAKE Big Money selling to friends 
and neighbors. No Investment! No Risk! 
Instant cash. Free Catalog and Selling 
kit. Mason Shoes, K-553, Chippewa 
Fails, WI 54729. 


(= FREE SHOES! 


$ 
RETAIL VALUE OVER $3 


Ill show you how you 
can earn free shoes or boots for yourself 
PLUS up to $200 a month їп extra in- 
come. Show friends and neighbors how 
they can save $15 to $20 a pair on 
high quality shoes or boots. Selling kit 

Write: Gordon King, Hanover Shoe, 
Ine. Depts Hanover, Pa. 17331 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 


EARN BIG COMMISSIONS 
WORK FULL OR PART TIME! 
Show big FREE SALES KIT featuring 
complete ine low priced business printing 


ties to business people. 
Buc ЕА repeat business. Start 


NATIONAL PRESS, INC. 
DEPT. 078 
NORTH CHICAGO, IL 60064 


68 REMAILING SERVICES 


FREE! Remailers Listin 


(New Agents 
тх 


Wanted). Box 171-P: 
15551. 
69A LOTTERIES 


эми. 
Box 35616, Vancouver, 


AGS. 
72 


EDUCATION & 
INSTRUCTION 


LEARN Dowsing, Radionics, 


Radies- 


thesia ubjects, Free Шив. 
trated id Equipment. 
1 Airmailed Established J0 


s: Bruce Copen, Highfield, Danchili. 
Sussex, England RH17 TEX 


BARTENDING — Bar Management 
Home Study, Bartending Training, 2&1; 
G San Fernando Road, Glendale, СА 
51204 


EARN Extension Degrees in Homoeo 
pathy, Radionics, Botanic Medicine, Na. 
luropathy, Philosophy, Psychology. etc 
School Founded 11061. Prospec 
31.00. Airmailed. Seerctars РА Рх, 
Brantridge Forest. School  Hightield. 
Danchill, Sussex, England RHIF ТЕХ. 


COLLEGE Students: Improve 
Send $1.00 for 356-paxe. 
¢ research papers catalog. 10.2 


vuilable. Research Assistance 
918-Q. Los Angeles, CA 10025. 
1213. 177-8226. 

FREE Lifetime Ordination. Become 


Chaplain, Missionary Evangelist, Bishop. 
Box 744-РЗ, McKeesport, PA 


MEMORY, Sleep Learning. Free E 
lication, DLP. Box 487. Anaheim, CA 
92805. 

ELECTRONICS Doyrec (BSET) by cor- 
respondence, Grantham College, 2500 
La Cienega, Los Angeles, СА 90034 

LEARN WHILE ASLEEP! Astonishiny 
New Method! Strange Catalog Free! Au- 


tosuggestion, Box 24-A, Olympia, WA 
98507 
DRAFTING is a great carecr! Men. 


women, No previous experience or вре- 
cial talent needed. We train you at 
home in spare time. Get free facts. 
Write: North American School of Draft- 
ing. Dept. PCC40, 4500 Campus, New 
port Beach, CA 92660. 


VETERINARY Assistant - Train at 
home for exciting animal-care career 
Send for Free "Career Kit.” North Amer 
ican School of Animal Sciences, Dept 
PCC40, Newport Beach, CA 92660. 


LEARN JET-GAS TURBINES! Horne 
study training = Оре 
Maintenance, All 

Technical Skills - Aircraft, Nonairerart. 
Diploma Awarded. Established 1957 
AMERICAN JET SCHOOL, Dept. PS, 
Darby, MT 59829. 


MEDICAL ELECTRONICS TECHNOLO- 
оү. Home study. Troubleshoot Medici 
Instruments, University Rems-5, Box 
#622. Fresno. CA 93193. 


ELECTRONICS CAREER TRAINING 
By Май, G.I. Bill, FCC License. Color 
TV. Broadcasting, Engincering. FREE 
hool Catalog, School Rep will try to 


call. Write Cleveland Institute of Elcc- 
Inc. (CIE), Dept. WPS-62. 
st 17th Stréet. Cleveland, OH 


NOW! Be a Professional Writer! Make 
Money with Fillers! Details Free. 
Hafid's, Dept. PS1, 9 Wendy Way, West 
Carrollton, ОН 15149. 


WELDING TRAINING. Basic and Ad- 
vanced for Major Processes Arc 
(Stick), MIG, TIG, Gas, Pipe all pro- 
cesses. A non-profit school. Accredited 
member NATTS. Approved Ohio 70-12 
0064 HT. Write for school bulletin and 
course schedule. MOBART SCHOOL OF 
WELDING TECHNOLOGY, Box 80, Tros, 


TY DEGREES! No Classes 
ical. Accredited. FREE Re- 
Box 13151-S8. 


Bachelors, Masters, PH.D.s 
vealing details. Counseling. 
PS8, Tustin, CA 92680. 


EARN HIGH SCHOOL DIPLOMA 


Credits awarded for Job experience 
previous courses. Free school ring, | 
free: 1-800-327-8103, Cambridge Ac 


ету s PS-8 1, 
FL 33491 
DEGREES, Thesis Method. Broch 
North, 3388, Tulsa, OK 741 
ELECTRICIAN - Learn at home 
sparc time with no previous ехрегіе 
Installation. Maintenance, Construct 
Lighting. Heating. Air Conditioning 
pliances. Get Free Facts, Write 


109 E. Osceola, Stu 


E 


Electrician School. Dept. PCC 70. Ser 
PA 18513 


ton. 


EARN A LAW DEGREE OR MBA 


WITHOUT CLASS ATTENDANCE. 

Through independent study, quality for CA. Bar ex 
Group tuition avaliable. For School catalogue ph 
outside CA. 800-423-4303. Inside CA. 800-362-70 
In Los Angeles 799-4129, or write: 


new way b 

A shot, simple method of acquiring a power 
memory: No memorization, no keywords. Release у 
photographic memory. Learn "how" you rememb 
"why you forget. Discover your natural ability 
recall everything. Send for free information to 

INSTITUTE of ADVANCED THINKING 

WASPS ViaLaPaz. Pacific Palisades, CA 90272 


73 CARTOONING, 


SIGN PAINTING 
MODERN Cartooning Taught by M 


Write for Free Brochure, Cartoonera 
Box 263-BP. Branford, CT 06405, 


76 DETECTIVES 


FINGERPRINTING - 
tine career. Home study 
Certificate on 


exciting sc 


everything, 


DETECTIVE Profession, 
free tie-tack or laj 
future, ‘Professional: Inv 
Training School ‘Dept, CB, PO. | 
1890, San Pedro, CA 90733. 


77 LOANS BY MAIL 


Brooklyn, NY 11 


QUICK SCASHS  Sixnaturo Lot 
Write: National 507 - PS Fifth A 
New York 10017. 

BORROW 

ANY amount, any purpoi 
days. Competitive rates. Also, you 
earn’ unlimited income as our Мо 
Agent. No experience - own hours, 


tional Company to assist every | 
possible, No Gimmicks! Free Deta 
DFC, Dept. 11-С-8, 1145 Reser 


Avenue, Cranston, Ri 02920, 

BORROW $25,000 “overnight 
purpose. Keep indefinitely! Write 
cess Research, Box 29263-FH, 
napolis, IN 46229. 


78 WINEMAKING 


FREE ENCYCLOPEDIA WINEMAK 
BEERMAKING, supplies, equipment, 
xredients. Vynox Industries, Box 874 
Rochester, NY 14615. 


WINEMAKERS—BEERMAKER: 


E 
In 


calalou Vost Service, Large select 
Kraus, Box 7850-N, independence, 
61053. 


WINEMAKERS - Beermakers: Free 
lustrated catalog of supplies. Semp 


Р.О. Box 12276H, Minneapolis, 
55412. 

BEERLOVERS! Finest homebrew 
yredients, supplies. World Рат 
COMPLETE brewing outfits. Free 


tails, handbook. Duane Imports L 
Department PS70 B, 508 Canal Str 
New York, New York 10013 

HOW TO MAKE YOUR OWI 
“Joy Of Brewing," 88 page newly 
vised quality paperback, Beginners . 
Recipes . . . Guaranteed, $4.50. I 
boom Brewing, Box 1825-PS, Boul 
CO 80306. 


BEER KIT — Most Complete, As Ау 


able — Includes Capper — 
SRS Detalls am] DISCOUNT SUPI 
CATALOG. Hausbrau, 3347 U.S. 


North. Clearwater, FL 33515. 


FREE: BEERMAKERS - Revised 
Over 200 es Addresses of H 
i 

t 


Wine. Beermaking ^ Suppliers. 
American Homebrewers Associat 
Box 287-P. Boulder. CO 80306. 


FERMAKERS, Wincinak: 
|. Recipe. Finest Ingredient 
, Service. SPI, Box Тк 
NC 21514. 


Froe Cat 


is Continental Beer and 
talog and Recipes, Bac 
alia, Box 51-PS, Central Village, 
02190. 


Т илан — mea — 
ОНО. Free Catalox. Equipment 
Dir "I de 

IMAZING! Wine Chill Wooden 
ЧЫЛ NR tah ЫН 


IER - Wine - Gasoholmaking equip- 
|. 52 Beer malts 
PO. Box 


Catalog, Wine 
1Ré6-R, Allentown 


BUY IT WHOLESALE 
IEPLACEMENT PARTS for Chainsaw 


lorcycle, Snowmobile, Small Engines 
lesale ‘prices, 48 hour shipment 

Catalog. Manufacturer's Supply 
157PS, Dorchester, WI 54125. 
00,000 BARGAINS Below Wholesale! 
y Free! Liquidations . . . Closeouts! 
Job Lots . . . Single Samples. Free 
ils, Worldwide Bargainhunters. Вох 
“В, Holland, MI 49423. 


ADVERTISING 
AGENCIES & SERVICES 
XPERT Assistance for mailorder, ad 


2d Ratebook leading newspapers. 


zines $1.00. Chicago Advertisini 
cy, 28-ES Jackson, Chicago 60601 
RUBBER STAMPS & 
OFFICE SUPPLIES 


UBBER 
Brownsville Rd 
| IL 62864. 
|UBBER | Stamp, Catalon. 
ness Cards. Youngers 
|ceton, ТА 53768, 


PRINTING & RUBBER 
| STAMP OUTFITS 


Jack 
Ver 


Stamps. Free Catalon. 
G-100, Mt 


$1.00 
stamps. 


d 
|MPLE-X RUBBER STAMP PRESS- 
ver 


Hydraulic Operated. 
ied. Sizes "xê", М”х1г 
ting Outfits, Order for P 
Shipped Day Received. 
Catalog and Brochure. Custom Мап 
turers, Box 211-5, Springheld. 
65801. 

RINT YOUR OWN — Printing: Press 
Type. Supplies Direct From Factory 
1 2ле for Catalog and Samples to 
y Company, DS, Meriden, CT 
50 


HOLESALE Rubber Stamp Outiits 
blies, Catalog - $1.00. Martin's 
P Major. Jefferson City. MO 65101 


RAZOR BLADES, 
SHAVERS 


icalls 


lew Norelco® Sharpener 


KEEPS YOUR SHAVER 
SUPER SHARP 


‘cial, scientifically-designed sharpener 
fall Neveloy® and rotary shavers, Bust. 
ees smoother, faster shaves. Makes 
ver good as new in seconds. Safe, easy to 
\— laste for years, saves buying replace- 
nt blades os the 
fives your shaver the sharpest сині 
e possible, Use just once a month to 
Your razor operating at peak efficien- 
t cleaner, smoother, better-than-ever 
ve. 
ушу. $2.98, plus 50¢ postage, handling, 
ler 2 for only $5.50; 70е pp & hdl 
Lar CA CO, FIL NY PA VA VE, 
| appropriate sales tax. 


OPULAR SCIENCE SHARPENER 


Dept. 880, P.O. Box 5115 
New York, N.Y. 10163 


87 TOBACCO, PIPES, 


CIGARS 


SAVE Money! Roll 
vttes. Free Sample. 
bacco. Box 1313, Dept. 
boro, KY 12301 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH IMMEDIATELY for 
Old Gold. Silver, Platinum, Jewelry. 
Gold Teeth, Watches. Diamonds. Spec 
tacles. Free Information. Rose Indus- 
tries, 20-Y East Madison. Chicago. П. 
60602. Established 1934 


HIGHEST CASH for Gold. Jewelry 
ld Teeth, Rings. Diamonds, Watches. 


your own cigar- 
Green River To- 
PS-1, Owens- 


Silver, Platinum. Mail Articles Today 
Free gift with Information. Chicago 
Gold & Precious Metals, 6 E. Monroc. 


Dept. 1257. Chicago 60603. 


BUYING Gold - Silver! Free Details: 
Reliance. 50-PS& Margin. Salem, MA 
01970. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books. 
Tools. Materials. Free Catalogs. Nortli 
American, Box 77-BV, Fox River Grove, 
IL 60021. 


91 OF INTEREST TO ALL 
MESSIAH PROMISED LIFE to tho 


overcomer. Read and learn exactly 
what vou must do to escape the ceme- 


tery, Send for your free сору of "The 
Psychology of Purity and Chastity. To: 
SCHIZOPHRENICS INTERNATIONAL, 
382k Wilkes Drive, Ft, Worth, Т. 
76119. 

92  MODELS—SHIPS, 


CARS, PLANES, ROCKETS 


BUILD muscum-qualit: 


ship models. 


sun models. dollhouse room settings. 
Тако Model Catalog features complet 
kits, fittings, plans, construction ma 
terials. tools. "Пом То books, Nh 
pages. Onis $1.00. James Bliss & Com 
pany. Dept. PS, Romte 128, Dedham. 
MA 02026 

MODEL Airplanes. Padio Controlled 
Huge Catalog 52.00. Хіс Company, 
Montezuma, IÀ 50171 

RADIO CONTROL Airplanes. Boats. 
Helicopters, Motorcycles. Big Discount 
Catalog $3.00 (Refundable). Modelers 


Supple. Hoy TIRS. Montgomery, AL 


16101 
MODEL Jet Engine. Fully Manuf 
tured 825,00. A. Peterson, 129 Monta 

иче Place, Yonkers, NY 10703 


94 FOR INVENTORS 


NONPROFIT foundation helps inven 
tors, Widest range of services. Free 
recording forms. Free evaluation, Af- 
filiated Inventors Foundation, 501 A 
lowa, Colorado Springs, CO 80909 

PATENT IT ECONOMICALLY! 
details. N. Rainer, 2008 Fondulac 
Richmond, VA 23226 

IDEAS, inventions, new products 
needed by innovative manufacturers. 
Marketing assistance available to indi 


Free 
Re. 


viduals, tinkerers. ‘universities, 
nios with feasible concepts. Write 
Kit-PS, IMI, 701 Smithfield Street 
Pittsburgh, PA 15222. 

INSPIRATION, Encouragement For 


New Inventors, Break Psychological Bar 
riers To Success, $3.95, To: Innovative 


Enterprises. P.O, Box 34657. Richmond. 
VA 23234, For Guide To Proven Was 
To Profit From Your Ingenuity 


PATENT AGENT, U <. Government 
registered, applications and searches 
free review, disclosure recording forms 
supplied, Frank Loiacono. 1500 Campus 
Drive. Suite 152, Newport Bench, СА 
n2660 


REGISTERED PATENT ATTORNEY. 
es. Mail Service 
Rox 


plications and Sea 
Proliminary Review 
Millwood. NY 10546. 


392px; 


PATENT arı 
Expertly drafted. Коп 
tered Patent Attorney. 2 
side Blvd.. Clearwater. FL 33515. 


All Patent Work PERSONALLY. 13 
Potomac Heights Drive, Oxon Hill, 
Maryland, 20022. 
Patenting Your Invention 
$2 maranteed! Regis- 


tered Practitioner. 7400-PS. Washing. 
ion. DC 200141. Invention Record Free! 


LEARN how to offer vour invention 
for sale or license. Free Booklet 
Outlines procedures. royalty rates, rc- 
quirements. Kessler Sales Corporation. 
C-78-FI, Fremont, OH 13420. 


SUCCESSFUL invention sclling/li- 
censing. FREE booklet outlines inex- 
pensive selling program completely un- 
der your control reaching American plus 
INTERNATIONAL manufacturers. SPC. 
532 Broadway. Suite 20E, El Cajon, СА 
92021. 


95 INVENTORS WANTED 


MANUFACTURER SEEKING INVEN- 
TIONS. ADVANTEK INTERNATIONAL, 
1100 17th NW., WASHINGTON, DC 
20036. 

LEARN how to offer your invention 
tor sale or license. Free Booklet Out- 
lines Procedures. royalty rates. rc 
quirements. Kessler Sales Corporation 

8-IW. Fremont. ОН 13420. 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 


Disclosure registration. Potential cash or royalties 
rom manufacturers seeking new ideas For free in- 
formation on how to register your ideas Сай or Write 


American Inventors Corp. 


59 Interstate Dr. Dept PS. 
West Springfield, MA 01089 (413) 737-5376 
A Fee Based Marketing Company 


97 GOOD EATING 


10 DELICIOUS Chinese Food Cooking 


Recipes, $4.50. Box 4303. Regina. 
Sask, Sas ZAR. Money Back Guaran 
tees 


“DELICIOUS Casserole Creations. Reci- 
pes $2.95.—Johnson. Hox КЕЗ. Plant 
City. FL 33566. 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver. gold! 
Ores analyzed. Mercury Terminal; Nor 
wood, МА 02062. 

Tantalun 
Top Prices. 
‘Salvage, 12389 Minges. Бані 
Creek, MI 49017. 1616: 979-4075. 


SCRAP SILVER ELECTRICAL CON- 


Gold 
Indus 


Stellite 
Polev's 


TACTS, Forklift Contacts, Industrial 
Scrap Silver. Sterling. Send sample for 
my offer. Ali samples Return. 

Myrtle 


Leszczak. 65 
NI 07202 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins. jewelry. gold mus 
sets patented revolutionary di 
ict catalog. Gard өр, N 


Phoenix, 


GOLD, SILVER! Find Valuable Coins. 
Rings. Jewelry with powerful metal de 
tectors. Free catalog: Gold Mountain. 
Box 10507- 


X. Garland, TX 75010 


SEND FOR 
FREE INFORMATIVE BROCHURE 


RESEARCH PRODUCTS 


x ШЕЙ Tamra, roroa 23611 


104 VACATIONS, 
RESORTS, TRAVEL 


SAVE GAS 
BY PLANNING YOUR TRIP 
WITH THE RELIABLE 
NORTH AMERICAN ROAD ATLAS! 
From (Gousha, for over 50 vears Ии 
nation’s foremost road map publisher- 
romes the North American Road Atlas 
vour complete guide to the 1'-х.. Canad: 
& Mexico. Large 1 10x14") atlas has 
18 full-color pages of detailed maps о! 
¿ry state, Canadian province & Mexi 
co, АП roads shown to get vou апу 
where in the LEAST TIME «o «ou SAVE 
GAS. Also has individual maps of 212 
cities with special points of interest. 1% 
maps of national parks. trans 
tal mileage charts — and much 
. You'll find it the best navigator 
vou ever had. Onl: $1 each 
postage & handling. Res. of CA. CO. 
FL. IL. NY. PA. VÀ. VT. WI add sales 
tax, Order your atlas today hw sendin: 
money order to POPULAR 
P.O. Rox 5113- 


AG, 


105 MISCELLANEOUS 


DINE OUT FREE and GET PAID too! 
Det . Rojon. DP1. Вох 389R&. 
Houston. TX 7708 


MICRO-OVEN USERS: Ncw device 
alerts users to excess radiation. Micro- 
scan. Easy to use, no power source re- 
quired. Complete instructions. send to- 
day only $24.95. Janra Enterprises. Box 
3700. Ogdensburg. NY 13869. or Box 
8118 Station J. Ottawa K3A 1T2 
Canada. MC. VISA. 


. CIGARETTE Lighters. $1.00 ppd. To: 
Lighters, Р.О, Box 9599-PS, Minneapo- 
lis. MN 554 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
58, 481 Thurston Road, Rochester, NY 


AUTHORIZED TRS-BO^ DEALER A301 
“COMPUTER SPECIALISTS — 


LII] 
 — 
Up to 
15% Discount 
on TRS-80's 
| 26-1051 4K LEVEL I 
26.1056 16K LEVEL II 


$424.00 
$715.00 


1-800-841-0860 тоц. FREE 


MICRO MANAGEMENT SYSTEMS, INC. 
Downtown Plaza Shopping Center 
115 C. Second Ave., $.W. 

Cairo, Georgia 31728 
(912) 377-7120 Ga. Phone No. 


105A BETTER HEALTH 


STOP smoking! Mail $3.00 to: Isaa 
Box 21086, Eagan, MN 55121. 


106 PERSONAL 


A COMING Whirlwind to sweep this 
varth! Free "Information! Write: На 
vest. PS, Jefferson City, MO 65102. 


INVESTIGATORS. Latest Electronic 
Aids, Write: Clifton, Box 220-F, Miami, 


FL 33168 
COLLEGE DIPLOMAS WITHOUT 

CLASSES. Accredited Degrees by Mail 

Frec Details, EACS, Box 33428, 

Ме. WA ОВ! 


ADVANCED TITLES/DEGREES Min- 


rs. Honorar: Doctorates, other Ser- 
ces available, — Omnidenominations 

v Details, Acquarian Church, 432-Рл 
PCH, Hermosa Beach, Ca 90254, 
HANDLE Your Boss Effectively, Ex- 
elusive cassette explains how! "Free In- 
formation: FMS Distributors, 15 Enter- 
prise, Road. Rexdale, Ontario, Canada. 


MOW ICI 

PROPHECY FROM THE BIBLE is In- 
teresting, Study for yourself and sec. 
Let my bible reference list help you, 
$3.00. Frank Surface, 2101-4 Autumn, 
Nihans, GA 31707. 


BLACKJACK Earn $50 hourly. 
Win ever dus, Guaranteed, 
Details. Scirater, Box 231° PS40, 
Williston Park, NY 11206. 

vour spending 10 <i , send 
пате. s and 53.00. to: Mone; 
isu, I. O. Box 204, Oakville, Ontario, 
| Canada L6J 278, 


| WIN’ PROMOTION, Talk well, Con- 

trol stage fright, Improvement guaran- 
teed. $1.00 long sase, Box 83955, 
Coral Springs, FL 33065. 

TOTAL MIND POWER (HOW TO USE 
IHE OTHER 90% OF YOUR MIND). 
Free Booklet, Total Mind Power Insti- 
tute #18, Larkspur, СА 94939. 

WHAT'S YOUR 1.0.? Ever wondered? 
Find out: Legitimate, self-scoring LQ 
Tests only $4.00: Alexander Enterprises. 
Dept. SC-8T, 1702 Oak Street, Sarasoti 
Florida 33517. 

UNIVERSITY DEGREES BY MAIL. Le- 
xal, Fast, inexpensive, Free reveali 
details. Counseling. Box 389-SP8, Tu 
tin, СА 02680. 


| 707 HEARING AIDS 
HUGE SAVINGS. 


Eliminate dealer 


markup. Free Trial. Batteries whole- 
sale. Terms Arranged. Lloyds-PSC. 
Rockford. IL 61104 


FREE HEARING AID CATALOG - Save 
by Mail! Write: "MONEY-SAVERS", 
O-PSM Langdon, Sepulveda, CA 
11343, Not sold in California. 


F HEARING AIDS 


SAVE $200 
All-in-the-ear Aid will 
help hearing. Under- 
stand! Try before you 
buy! NO salesmen!! 
Order FREE catalog! 
Rhodes, Dept Lad Brookport IL 62910 


HEARING AIDS 
PRICE CATALOG FREE! 


RB SUPER SAVINGS! Newest, Finest. 
All types. Buy DIRECT & save up 


Mio HALF! No salesmen. Sold b 
par MAIL on HOME TRIAL. FREI 
Catalog. Write: MONEYSAVERS, 


I Dept. PS-8D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 
V Not sold in Californi 


MOTORCYCLING 


By RAY HILL 


KLX 250 gets more muscle 


Kawasaki's KLX 250 is one of the finest 
recreational trail bikes around. You can 
even ride it in enduros. | rode one in an 
80-mile event recently, and was favor- 
ably impressed with its handling and the 
ability of its long-travel suspension to 
smooth out a rough trail. 

The only fault | found with the KLX was 
that the engine was a little down on mus- 
cle. There's enough power on tap to get 
up any hill, but not enough to make it easy 
to lighten the front wheel or loft it when 
traveling over rocks, logs, or other obsta- 
cles. 

To increase the little thumper's power, 
Kawasaki now offers a hop-up kit. Kawa- 
saki claims it gives a 20 percent increase 
in horsepower measured at the rear 
wheel. 

The kit costs $220 and provides a 
higher-lift camshaft, stiffer valve springs, 
a larger diameter tuned-length exhaust 
pipe, and a Super Trapp muffler. You can 
install the kit in about an hour, Kawasaki 
says. 

Recently | rode a KLX with a hop-up kit 
installed. | did not have a standard KLX to 
compare it with, but it seemed peppier 
than the standard model | had ridden a 
few months earlier. The kit is probably a 
worthwhile investment if you want to give 
your KLX a little more snort. But don't buy 
it with the expectation that it's going to 
make the engine behave like a 500-cc sin- 
gle—because it won't. 


Helmet with a special visor 


How many times have you flipped a new 
face shield up at a traffic light, only to 
have it fall back down again? Ever have to 
ride along with one hand while the other 
holds the face shield partly open to keep it 
from fogging? 


146 | POPULAR SCIENCE 


Bell's new Tourstar full-face helmet is 
supposed to put an end to all that. A pat- 
ented face-shield pivot lets you ride with 
the face shield fixed in any one of four 
positions (arrow). 

The Tourstar costs $90 and meets ANSI 
Z90 '79 and DOT safety standards. It's 
lightweight, reducing neck fatigue. And it 
comes in hat sizes of 6% to 7% (їп %-in. 
increments). 


One carb replaces two 


SU Butec, an English company, now of- 
fers a kit for 750 Triumph Bonnevilles that 
it claims increases mileage up to 20 per- 
cent. The kit eliminates the standard twin- 
carb manifold with a single-carb setup. In 
England, the new carb, manifold, and oth- 
er mounting hardware cost $230. 

SU Butec says that maximum power 
and emission levels are unchanged, but 
that low- and mid-range power are in- 
creased. Conversion kits for other motor- 
cycles will soon be marketed, according 
to company spokesmen. 

For more info, write to SU Butec, Dor- 
mer Road, Thame, Oxfordshire EX9 3UB, 
England. 


Riding the KZ's 

When | was in California recently to report 
on Kawasaki's new electronic fuel-injec- 
tion system (see article, this issue), | also 
had an opportunity to put several hundred 
miles on a variety of Kawasaki street 
bikes, including the new KZ 550 and KZ 
750 models. Here's a capsule report on 
three of the bikes I tried. 

KZ 1300. Introduced last year, this is one 
of the smoothest-riding and otherwise 
comfortable motorcycles І have ever rid- 
den. For long-distance touring it's ideal. 
Tremendously powerful, it makes top- 
gear passing of slower traffic simply a 


matter of twisting the throttle—no down- 
shifting necessary. 

For sport riding -along twisting back 
roads, it's less than ideal, of course. If 
you like back-road blitzing, you need a 
bike like one of the two following items. 

KZ 550. This is the best middleweight 
bike Kawasaki ever built. And it's one of 
the most exciting street motorcycles | 
have been on. Two things make it excit- 
ing: its handling and performance. It's like 
a bigger, four-stroke version of the peppy 
Yamaha RD 400 two-stroke; its engine 
and handling characteristics are much 
better than you would expect. And sur- 
prisingly, with an experienced rider, it 
wheelies almost as easily as an RD. 

The engine is basically a smaller ver- 
sion of the successful KZ 650 power plant. 
And the bike feels just as quick as the 650. 
After | rode the 550, | learned that testing 
by others revealed it could turn a quarter- 
mile in amazingly quick time for its size. 
Would you believe 98.9 mph at 13.15 sec- 
onds? 

Although an experienced rider will ap- 
preciate these attributes, the machine's 
small size and good handling also make it 
a good buy for a novice looking for eco- 
nomical transportation. It should be capa- 
ble of mileage in the high 40's or 50's if 
ridden sensibly. And its nimble handling 
makes it ideal for commuting in traffic. 

One minor drawback: The engine does 
not have electronic ignition. This means 
its breaker points must be checked and 
adjusted periodically. 

KZ 750. One warm California morning | 
set out with two companions on a brisk 
100-mile ride before breakfast—mostly 
over a winding canyon road. The ride was 
зо briskthat atthe end ofthe road | parked 
the bike and waited for 15 minutes for the 
next rider to show up. 

What made the brisk pace easy was the 
bike—the KZ 750. Honda and Suzuki will 
have to move over and share the 750 
street market with Kawasaki. The same 
goes for box-stock racing, too. Both the 
Suzuki GS 750 and Honda CB 750 have 
well-deserved reputations for being fast, 
smooth-handling machines. Both show 
up regularly in the winner's circle. | think 
you'll start seeing some KZ 750's in there 
soon, too. 


Countersteering technique 


Thetimeto learn howto make a quick eva- 
Sive maneuver is not when a dog darts out 
in frontof you or a pothole reveals itself in 
your line in the middle of a blind corner. 
"Unfortunately," says Dr. Charles Hart- 
man, president of the Motorcycle Safety 
Foundation, "we have found that many 
motorcyclists, even experienced riders, 
lackthe ability to swerve quickly and safe- 
у.” 

When a motorcycle is traveling at any 
speed much above a crawl, turning the 
handlebars to the right makes the bike go 
left, and vice versa. Though you may not 
know it, you do this whenever you lean 
into a turn. Become conscious of counter- 
steering and practice it: It will allow you to 
make quick, precise evasive maneuvers in 
an emergency, and it can also make you a 
much more precise rider in ordinal 
circumstances. 


Right to the finish, its Canadian spirit stands 
+ out from the ordinary. What keeps the 
N flavor coming? Super lightness. Superb 
taste. If that's where you'd like to head, set 


= г 4 . Gi your course for Lord Calvert Canadian. 
Chote ORT ANT ف‎ м "i 
- — » ч ! 
ў < wc | ; 
‘The unique spirit of Canada: : 
Bx. € bottled it. 


at 


ы 


prs a id 
Theres never been a low tar with richer taste. 


Warning: The Surgeon General Has Determined | 


te Smoking Is Dangerous to Your Health. Kings, 9 mg. "tar", 0.7 mg. nicotine; 100's, 10 mg. "tar", 
That Cigarette Smoking Is Dangerous toYou 0.8 mg. nicotine av. per cigarette, FTC Report Jan. ‘80. 


